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RELATION OF BRONCHIECTASIS TO INFECTION 
OF THE PARANASAL SINUSES 

G E HODGE, MD 

MONTREAL, CANADA 

Diuing the past fifteen years widespread inteiest in the relationship 
of bronchiectasis to infection of the paranasal sinuses has been shown 
by the numerous articles which have appeared in the medical literature, 
especially in journals devoted to otolaryngology This interest 
has been increased by the stimulating advances made m the fields of 
bronchoscopy, roentgenolog) and thoracic surgery and paiticularly by 
the increased knowledge of the reaction of the mucous membranes of 
the respiratoiy tract to allerg)’’ and to infection The knowledge, how- 
ever, of some of the phases of this relationship is still obscure A 
brief resume of the literature will help to summarize the present views 
on the subject 

CAUSAL RELATIONSHIP 

As early as 1914 Thomson^ suggested that persistent bronchorrhea 
might be due to chronic suppuration of the sinuses Later Sergent,- 
Rist,® Webb and Gilbeit^ and others, noting the presence of sinusitis 
m patients with pulmonary suppuration, stressed the importance of a 
thorough examination of all the sinuses of these patients Mullm® 
noted that m almost all his patients with bronchiectasis coexisting 
sinusitis occurred He believed that primary bronchitis has a tendency 
to clear up unless it is kept active by a well maiked infection of the 
sinuses 

Read before the Section on Laryngology, Otology and Rhmology at the 
Eighty-Sixth Annual Session of the American Medical Association, Atlantic City 
N J , June 13, 1935 

1 Thomson, St Clair Some of the Symptoms and Complications of Sinu- 
sitis, Practitioner 92 745 (June) 1914 

2 Sergent, Emile Histoire suggestive de quelques faux tuberculeux, diag- 
nostics differentiels de la tuberculose pulmonaire et des affections des voies respi- 
ratoires superieures. Bull et mem Soc med d hop de Pans 40 1424 (July ^8) 
1916 

3 Rist, E Les prmcipes de diagnostic rationnel de la tuberculose pul- 
monaire, Presse med 24 305, 1916 

4 Webb, G B , and Gilbert, G B Bronchiectasis and Bronchitis Associated 
with Accessory Nasal Disease, JAMA 76 714 (March 12) 1921 

5 Mullin, H V Fundamental Things Influencing the Infection of the 
Nasal Sinuses, Ears and Lungs, Tr Am Acad Ophth , 1933, p 225 
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Peroni,® after an extensive investigation of the sinuses of patients 
with bronchiectasis, concluded that coexisting sinusitis is often priinar} 
When not primary, he believed that the nasal condition is sufficient to 
augment and proti act the disease W asson ' suggested the term broncho- 
smusitis for infections involving the entire respiratory tiact, especially 
those of a chronic nature He observed 90 childien from birth to the 
age of 8 years and expressed the opinion that while there is no common 
etiology this condition is greatly influenced by a lack of vitamins and by 
heredity, environment, climate and contamination from the air Opie,® in 
a review of the literature on the pathologic anatomy of influenza from 
British and American sources, stated that infection of the nasal accessory 
sinuses appears to be an almost invariable accompaniment of influenzal 
pneumonia It is interesting to note also that bronchiectasis has been 
found frequently as a sequela of influenza 

Clerf ° suggested that bronchiectasis, when associated with infection 
of the sinuses, is usually bilateral Adam,^® on the contrary, stated that 
unilateral bronchiectasis occurs with sinusitis 

An interesting observation was made b} Giaham^^ He noted the 
frequent occurrence of acute inflammation of the mucous membrane 
of bronchial fistulas, which took place about twenty-four hours after 
the onset of an acute infection of the sinuses With improvement of the 
infection of the upper respiratory tract Graham observed that the 
reaction of the bronchial tissues also cleared up 

FREQUENCY OF RELATIONSHIP 

Statistics from various centers have shown the association of chronic 
sinusitis and nontuberculous bronchiectasis to be extremely common It 
has been said to vary from 55 to 100 per cent, Clerf reported it in 
82 4 per cent of cases, Dunham and Skavlem in 73 per cent, and 

6 Peroni, A Relation of Chronic Diseases of Paranasal Sinuses to Bronchi- 
ectasis, Arch ital di otol 44 385, 1933 

7 Wasson, W W Bronchosinusitis Disease, J A M A 93 2018 (Dec 28) 
1929 

8 Opie, E The Pathologic Anatomy of Influenza, Arch Path 5 285 (Feb ) 

1928 

9 Clerf, L H Bronchiectasis Associated with Disease of the Nasal Acces- 
sory Sinuses, Arch Otolaryng 6 28 (July) 1927 

10 Adam, James Bronchiectasis of Inhalatory Origin, Tr Med -Chir Soc 
Glasgow 21 133 (April 8) 1927 

11 Graham, E A The Surgical Treatment of Pulmonary Suppuration in 
Children, J A M A 87 806 (Sept 11) 1926, Observations on Reaction of 
Bronchial Fistulae to Acute Infections of Upper Respiratory Tract, Am J Surg 
14 382, 1931 

12 Dunham, Kennon, and Skavlem, J H Chronic Nontuberculous Infections, 
U S Vet Bur M Bull 3.861 (Sept) 1927 
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Quinn and Me}ei in 58 pei cent In a series of 37 patients with 
bronchiectasis observed at the Montreal General Hospital I found that 
approximatel}^ 75 per cent had associated sinusitis Like the majority 
of other authors, I found the maxillary- sinus most frequently affected 

Just what the frequency of this relationship indicated is still a subject 
for discussion Numeious authors have insisted that sinusitis is the 
piimary cause of bronchiectasis, others have suggested that bronchiec- 
tasis IS primar} The latter has not, however, been proved In an effort 
to check this possibility in 10 patients with bionchiectasis observed at 
the Montreal General Hospital. I placed a small amount of iodized 
popp 3 '-seed oil 40 pei cent in the tiachea The patients were placed m 
position and asked to cough In only 3 patients were traces of iodized 
poppy-seed oil 40 per cent seen m the nasopharynx in the roentgeno- 
gram Mild silver protein was used m a similar number of patients 
Only a few showed an}’- stain m the nasophar}nx No iodized poppy- 
seed oil or mild silver proteins was found m the nose During coughing 
the soft palate seemed a fairly efficient barrier to the entrance of these 
substances into the nasopharynx The majorit}’- of writers on this 
subject have expressed the opinion that the whole respiratory tract is 
simultaneously affected and that, although the bronchitis and pneumonitis 
have a tendenc} to clear up, they are kept active by the constant over- 
flow from infected sinuses 

The various routes by which infection of the nasal sinuses ma} 
influence the respiratory tract have been frequently referred to Davis 
described the following routes 

1 Direct extension of the inflammation of the larjmx, trachea and bronchi or 
extension of the infection through the blood and Ijmphatic streams 

2 Aggravation or increase of an existing lesion of the lungs 

3 Existence of nasal sepsis as part of the general infection, in which both 
the upper and the lover respiratorj'- tracts are involved 

Much has been done experimentally to show the relationship of 
sinusitis and nontuberculous bronchiectasis The work of Mulhn and 
Ryder has been cited frequently These authors demonstrated the 
lymphatic drainage of the maxillary sinuses and their connection with 
the lungs and also the route of inhalation by which nasal secretions 
reach the lungs The work of Pfhaler of Philadelphia and of Le 

13 Quinn, L H , and Mej’er, O O The Relation of Sinusitis and Bronchi- 
ectasis, Arch Otolaryng 10 152 (Aug ) 1929 

14 Davis, E D D The Influence of Naso-Oral Sepsis on the Lungs and 
Gastrointestinal Tract, J LarAmg & Otol 43 465 (Julj) 1928 

15 Mullm, W V, and Rjder, C F The Studies on the Lymph Drainage 
of the Accessory Nasal Sinuses, Larjmgoscope 31 158 (March) 1921 , Am Re\ 
Tuberc 4 683, 1920 

16 Pfahler, G E Lymphatic Drainage from :MaxillarA Sinuses, Am J 
Roentgenol 27 352, 1932 
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Mee and Bouchet of Pans with iodized poppy-seed oil 40 per cent 
seems to have corroborated these earlier experiments completely Quinn 
and Meyei demonstrated the piesence of this oil in the thorax after 
instillation into the nostrils of sleeping patients And McLaurin 
showed that after the oil was placed in the antrum it could be demon- 
strated in the chest by roentgenograms 

These expeiiments clearly demonstrated that chronic sinusitis must 
play an important part in infections of the chest and that infection 
leaches the thoiax chiefl}'’ b}' inhalation and by the lymphatic routes 

Some ciiticism of the latter opinion has been made recently, and 
theie now seems to be a general opinion that the etiologic influence of 
the sinuses in cases of focal infection has been overemphasized Childrey 
and Essex described the mucous membiane of the sinuses as being 
highly resistant to absorption Lawson, howevei, concluded that 
toxemia associated with chronic disease of the membrane of the sinuses 
IS of great clinical significance and probably originates from the absorp- 
tion of small quantities of highly virulent toxins generated within the 
cavities of the sinuses Kistner and Jones demonstrated streptococci 
of virulent t 3 'pes in the submucosa of numerous patients with disease of 
the coronary vessels Hurd -- and Snyder expressed the opinion that 
sinusitis without evidence of discharge is lesponsible for many cases 
of serious arthritis In a lecent interesting article Tilley ““ pointed out 
that frequently there is a residual infection in the bone tissues of the 
capsule of a sinus and that this is one of the most potent foci for the 
vascular transmission of septic organisms and their toxins It is there- 
fore probable that in this type of case and in the so-called silent cases 
of sinusitis with little drainage absorption from the sinuses to the 
lungs is most marked The absence of all symptoms of disease of the 
sinuses when associated with bronchiectasis has been noted frequently, 
but I do not believe it has been sufficiently emphasized Frequently nasal 

17 Le Mee, J M , and Bouchet, M Mode d’ehmination du hpiodol dans la 
methode de deplacement, Ann d’oto-laryng- , Aug, 1932, p 919 

18 McLaunn, J G Chest Complications of Sinus Disease, Ann Otol , 
Rhin & Laryng 41 780, 1932 

19 Childrey, J H , and Essex, H E Absorption from the Mucosa of the 
Frontal Sinus, Arch Otolaryng 14 564 (Nov ) 1931 

20 Lawson, L J The Role of Nasal Accessory Sinus Membrane m Sj^s- 
temic Infections and Toxemias, Ann Otol, Rhin & Laryng 39 159 (March) 
1930 

21 Kistner, F B Chronic Nonpurulent Sinusitis and Its Clinical Signifi- 
cance, Ann Otol, Rhin & Laryng 38 795 (Sept) 1929 

22 Hurd, Lee M Chronic Infections of the Nasal Accessory Sinuses, Ann 
Otol, Rhin &. Larjng 39 960 (Dec) 1930 

23 Tilley, A Chronic Pyogenic Inflammation of the Antrum and Other 
Accessory Sinuses, J Laryng & Otol 50 1 (Jan ) 1935 
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involvement, when miaccompanied by pam, is not complained of by the 
patient, and only a thoiough examination will disclose infection of 
the sinuses Mullm, m lepoiting on 295 cases, stated that in nearl} 
7 pel cent cough was the only s3unptom, although well maiked infection 
of the sinuses was piesent m all Frequently cases have been leported in 
which treatment foi tubeiculosis had been given over a period of 
yeais and in which the condition m leality had been sinusitis and 
bronchiectasis 

Cleif-^ has emphasized an expeiience that is peihaps common 
among lanmgologists A patient complaining only of chronic cough 
and a husky loice is found on laryngeal examination to have chronic 
lar3'-ngoti acheitis A thoiough ph3sical examination often fails to reveal 
evidence of thoiacic disease, 3'et an examination of the sinuses and nose 
reveals chioiuc sinusitis A loutine examination of the sinuses should 
be earned out on all patients with infection of the lower respiratory 
tract This procedure would reveal, as maity authois ha^e indicated, 
man3' unsuspected cases of involvement of the sinuses 

The assumption then is that following sinusitis chronic bionchitis 
develops and in the couise of tune, peihaps yeais, bronchiectasis The 
process b3 which this occuis is not completely understood, and there 
seem to be many exceptions Frequently, a patient with involvement 
of the sinuses, even with paiismusitis, with a history of postnasal dis- 
charge and cough for yeais, is found to have little or no evidence of 
thoracic disease Wh3 then do the lungs seem to lesist infection in 
some patients and to succumb so easil3 m otheis^ The lesistance of 
the individual patient and the viiulence of the oiganism must of course 
be taken into considei ation Wh3’’, also, if this assumption is coriect, 
do chronic sinusitis and bronchiectasis occur in very young children 
in whom the duration is obviousl3^ short ^ All lecent evidence would 
seem definitely to suggest that some change occuis in childhood ivhich 
predisposes these patients to subsequent infection of the lungs 

INFLUENCE OF ATELECTASIS ON BRONCHIECTASIS 

Bionchiectasis has been well desciibed as a disease of childhood 
And It IS inteiesting to note m reports of cases the frequency with 
which patients with bronchiectasis date their S3'’mptoms to earl3’- 
childhood 

In lecent 3"ears authois have described a tiiangular shadow at the 
base of the lung in 1 oentgenograms of children Singer and Graham-® 
were the fiist in America, in 1925 , to recognize this shadow as a sign 

24 Clerf, L H Interrelationship of Sinus Disease and Bronchiectasis with 
Special Reference to Prognosis, Laryngoscope 44 568 (Julj ) 1934 

25 Singer, J J , and Graham, E A Roentgen-Ray Study of Bronchiectasis, 
Am J Roentgenol 15 54, 1926 
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of atelectasis and bronchiectasis of the lowei lobe Anspach 
lepoited a study of SO of these cases in childien He found that when 
this triangulai shadow fluctuated in si/e and density fiom one examina- 
tion to the next onl} tuhulai bronchiectasis developed or the chest 
cleaied up with little oi no evidence of dilatation of the bionchi When 
diainage did not occur, with frequent leexpansion of the lobe oi 
lobules, saccular bionchiectasis resulted The lattei condition developed 
111 the finer, moie distal, bronchi, in which thick secietion easily pro- 
duced complete obstiuction Anspach expressed the opinion that 
allergy may aid in bringing about the initial obstiuction by the swelling 
of the mucous membiane and the pioduction of a thick, tenacious 
secretion 

Like other writers, Anspach suggested that atelectasis is the pre- 
cursor of bronchiectasis in adults Frequently, permanent damage occurs 
in the lung m early infancy, and even though dilatation does not occur, 
the bronchi are left m a weakened condition This, he suggested, aids 
in the development of bronchiectasis and associated clinical symptoms 
in adult life The lesearch stud}' by Robinson-* of Toronto, who 
repoited on the pathologic changes following lobectomy for bronchiec- 
tasis m 16 cases, would seem to corroborate this view 

It IS therefore inteiesting that since the advent of pneumography 
and the widespiead use of iodized poppy-seed oil 40 per cent, various 
writers have shown that dry bronchiectasis exists, as evidenced by 
bronchial dilatations This has been noted in both children and adults 
Wall and Hoyle,-® in citing 30 cases from the literature and reporting 
on 20 of their own cases observed m two yeais, concluded that dry 
bronchiectasis is extremely common and that the great danger lies in 
the development of wet bronchiectasis 

INFECTION or THE RESPIRATORY TRACT AS A WHOLE 

There has been a tendency among a number of writers to describe 
infections of the mucous membrane of the respiratory tract as separate 
entities instead of as a whole The reaction of the mucous membrane to 
infection is much the same, whether m the nose or m the thorax It is 
interesting, therefore, in a case of fetid bronchiectasis to find changes 
m the mucous membiane similar to those seen m the nose m a case of 
atrophic rhinitis with ozena Both conditions have been attributed to 
a multitude of bacteria, while numerous theories ha\e been cited to 
describe the etiology Current investigation is helping to increase the 

26 Anspach, W E Atelectasis and Bronchiectasis in Children, Am J Dis 
Child 47 1011 (May) 1934 

27 Robinson, W L Bronchiectasis A Study of the Pathologj of Sixteen 
Surgical Lobectomies for Bronchiectasis, Brit J Surg 21 302 (Oct ) 1933 

28 Wall, C, and Hojle, J C Observations on Dry Bronchiectasis, Brit 
AI J 1 597, 1933 
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knowledge of the reaction of the lespnatoiy tiact to allergy 
Bi onchiectasis has been pioduced in gmnea-pigs experimentally by 
causing a deficiency of vitamins And the investigations of Dean and 
Hetlei have shown that deficiency of vitamin A will cause sinusitis m 
monkeys but that a diet high m vitamins and deficient m protein will 
pioduce both suppuiative sinusitis and otitis While specially planned 
diets have been shown to be of gieat value m the tieatment of infection 
of the upper lespiiatoiy tiact. Dean emphasized that disease of the 
sinuses cannot be cured by diet alone Fenton showed experimentally 
that m a well nouiished cat a special diet will not airest acute sinusitis 
01 pi event its development into chionic sinusitis 

The histiocyte system has been found by Fenton and his co-workeis 
to take up early defensive measures in the membrane of the sinuses and 
of the ears during an acute invasion or an acute exacerbation of a 
chronic piocess Plasma cells have been found to the exclusion of 
histiocytes in all late and chionic stages of inflammation and repair 

Sippe in a recent article suggested that hypoglycemia and ketosis 
may play a pait in chronic disease of the antrum and bi onchiectasis in 
both childien and adults He leported 9 cases 3 early cases m which 
complete relief of symptoms occurred and 6 advanced cases in which 
there was considerable improvement following the administration of 
dextiose While the number of cases is too small to permit one to draw 
any conclusions, Sippe suggested that many of the persons who have 
chronic sinusitis and pulmonary fibrosis have an exudative diathesis as 
the basis foi the development of lesions of the respiratory tract 
Frequently this inability to letain water in the tissues is due to an 
insufficient supply of available dextiose, as evidenced by hypoglycemia 
or ketosis 

While it is true that theie are many exceptions, all the piesent 
evidence tends to show that suitable soil is developed m early childhood 
for subsequent infections of the respiratory tiact Sinusitis which takes 
part in the involvement of the whole respiratory tiact may date from 
infancy, the constant oveiflow of secretion being sufficient to keep the 
bronchial condition active Or sinusitis due to influenza or to the 
infectious diseases occurring in later life finds in the bronchial mucous 
membrane a soil suitable foi the development of bronchiectasis While 
some patients with bi onchiectasis do not show any evidence of sinusitis 
even after the most thorough examination, the possibility that infection 

29 Dean, L W Relationship Between Diseases of Nose (Chiefly Allergic) 
and Throat and Pulmonary Diseases, J Missouri "M A 31 13, 1934 

30 Fenton, R A Recent Discoveries m the Pathology of the Nasal and 
Animal Mucosa, Canad M A J 32*147 (Feb) 1935 

31 Sippe, Clive Hypoglycaemia and Ketosis Relationship to Chrome Antral 
Disease and Bronchiectasis, M J Australia 1 675 (Alay 26) 1934 
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of tlie sinuses might have been piesent at some time cannot be excluded 
In view of the moie recent knowledge, it is peihaps reasonable to 
assume that m patients with bronchiectasis the sinuses share the 
primarj infection of the whole lespnator}' tiact Owing to good 
drainage, the uppei portion of the tract clears up, while the extreme 
degree of pneumonitis present pi events the lowei poition from clearing 
Considerably moie investigation is needed to decide just what pait 
allergy or hypogljcemia plays m sensitwation of the whole tract to 
infection 

TREATMENT 

Discussion of the tieatment of bronchiectasis is bej^ond the scope 
of this paper Theie is, however, general agieement that once bronchial 
dilatation has occuired, only radical surgical intervention, which unfoi- 
tunately still has a high moitality rate, is successful in curing this 
condition And while operation on the nasal accessorj sinuses will 
not cure bronchiectasis, any focus should be, when possible, remov^ed 
before surgical treatment of the lung is instituted 

It is in children that the best results are obtained fiom conservative 
treatment, and this should be commenced eaily The upper respiratory 
tiact should receive active treatment This usually means relief from 
mechanical obstruction, resulting m free drainage Bronchoscopic suc- 
tion, postural treatment and vaccine therapy all have their part A 
child with sinusitis who has frequent attacks of bronchitis and pneu- 
monia should be regarded as having potential bronchiectasis He 
should be carefully guarded so far as climate, diet, contamination 
fiom the air and work aie concerned, m older to protect the respiratory 
tract from further infection 

SUMMARY 

1 The association of nontuberculous bronchiectasis and infection 
of the paranasal sinuses is extremely common 

2 Pulmonary collapse and pneumonitis, frequentlj noted in early 
childhood, so weaken the structure of the lungs that there is a suitable 
soil for subsequent infection 

3 Bronchiectasis, as evidenced by the number of dry cavities 
reported in the lungs of both children and adults, is more frequent than 
was previously supposed 

4 Infection of the sinuses associated with bronchiectasis may date 
from early childhood or may occur as a secondary infection in later 
life 

5 The treatment of bronchiectasis is surgical Any focus of infec- 
tion should be, when possible, removed from the upper respiratory tract 
before surgical intervention on the lungs is attempted Best results 
will be obtained from medical treatment if it is commenced in early 
childhood 
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ABSTRACT OF DISCUSSION 

Dr E, G Gill, Roanoke, Va The interrelationship of disease of the sinuses 
and bronchiectasis is generallj recognized and accepted bi' otolarj^ngologists 
Howeier, in summarizing this paper I find that problems of this disease still exist 
that are open for discussion, some of which are 1 Is bronchiectasis always uni- 
lateral, or IS It sometimes bilateral when associated w'lth infection of the sinuses? 
2 Are the paranasal sinuses eier infected secondarih m patients suffering from 
bronchiectasis? 3 To what extent does atelectasis influence the development of 
bronchiectasis? 4 Is absorption of infection from the sinuses to the lungs more 
marked in the so-called silent cases of sinusitis wnth little drainage or m the cases 
of sinusitis W'lth profuse drainage? 5 On the basis of an accepted relationship 
between bronchiectasis and sinusitis, w'hj is it that some patients haie infection 
of the sinuses, postnasal discharge and cough w'lthout ha\ing bronchiectasis? 
6 Does a deficiency of vitamins m the diet hare a part in the deielopment of 
bronchiectasis in children? 7 To what extent does allergy influence the develop- 
ment of bronchiectasis? 

The incidence and the early diagnosis of these diseases can be determined 
onh through the intimate cooperation of the otolaryngologist, pediatrician, internist, 
bronchoscopist and roentgenologist The laryngologist should alwais hai'e in 
mind the possibilitj' of an infection of the low'er respiratorj' tract in patients suffer- 
ing from disease of the sinuses and the internist and pediatrician should consider 
infection of the sinuses as an etiologic possibility m cases of unexplained cough 

The diseases of childhood, such as measles, whooping cough, scarlet fe\er and 
influenza, are frequently complicated with infection of the sinuses and bronchitis, 
and the attending phjsician should not allow' the general systemic condition to 
oiershadow' the symptoms of sinusitis Some obseriers of these diseases haie 
found that many patients gne a histon of cough follow'ing one of the diseases of 
childhood and that the initial attack of infection of the sinuses occurs at the same 
time For this reason they believe that sinusitis and bronchitis are often of simul- 
taneous origin Acute infection of the sinuses complicated w'lth lari'ngotracheo- 
bronchitis alwajs leaies permanent pathologic changes in lariing degrees in the 
invohed mucous membranes, thus rendering the patient susceptible to subsequent 
attacks of infection One should be as alert in the prevention and treatment of 
this t 3 'pe of infection as one is when dealing with scarlet feier, iritis or tjphoid 

When one considers the unsettled problems of these diseases, the number of 
patients w'ho are being treated for pulmonarj' tuberculosis w'hen in reahU thej 
ha\e bronchiectasis w'lth associated infection of the sinuses and the impossibility of 
effecting a complete cure of chronic bronchiectasis, it behooies the members of 
the medical profession to use e^er^ legitimate means to bring to the attention 
of patients the importance of prevention, earh diagnosis and adequate treatment 
of these d.seases 

Dr Herman J !Moersch, Rochester, !Minn The relationship of disease of 
the sinuses to bronchiectasis constitutes an interesting problem Two theories are 
especialh desen ing of consideration in all cases of bronchiectasis of unknown 
origin (1) the theotx so ablj discussed bj- Dr Hodge and (2) the theorj' that 
bronchiectasis deielops because of some congenital anatomic alteration in the 
tracheobronchial tree 

A high incidence of disease of the sinuses among patients who ha\e bronchi- 
ectasis was referred to b\ Dr Hodge Dr Hempstead and I found in a renew of 
245 consecutue cases of bronchiectasis that disease of the sinuses was present in 
onh a third, this is a much lower incidence than generalK is reported 
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An observation that would seem to demonstrate a close relationship between 
infection of the sinuses and bronchiectasis can be made readilj in cases of bronchial 
fistula Ordinal ily there is onlj' a small amount of mucoid secretion from the 
fistula Within twenty-four hours after the dc\elopment of infection of the upper 
part of the respiratory tract the mucous membrane of the fistula becomes red and 
swollen and the secretion becomes purulent 

Certain observers, however, have cvpresscd tlie opinion that bronchiectasis 
occurs primarily because of a congenital anatomic alteration in the tracheo- 
bronchial tree and that it manifests itself only wlien hemorrhage or some secondarj, 
intercurrent pulmonary infection takes place Thej haic called attention to the drj 
type of bronchiectasis that maj' remain dormant for 3 cars, then suddenl3 manifest 
itself in the presence of hemorrhage and immcdiatcK displa3 all the characteristic 
signs of bronchiectasis in the absence of infection 

With reference to the value of treatment in bronchiectasis, it is important to dis- 
tinguish between anatomic and clinical improvement It is doubtful whether a 
patient who has definite anatomic bronchiectasis w'lll give cv'idence of marked 
change in the anatomic status after the infection of the sinuses is eliminated For 
clinical improvement, however, there is a more hopeful outlook 

Although it was with considerable skepticism that Dr Hempstead and I antici- 
pated benefit from the elimination of infection of the sinuses to our surprise 50 
per cent of the patients operated on felt that thc3 had obtained lienefit An 
interesting feature, however, was that in some of the cases in which clinical benefit 
resulted there was slight or no change in the physical findings 

It IS imperative that the sinuses be thoroughl3 investigated in all cases of 
bronchiectasis, and if infection is definitely present it should be eliminated It is 
important, however, that gicat care be exercised in operation on the sinuses in 
cases of bronchiectasis unless infection is definitely present, because otherwise a 
valuable procedure may easily be brought into general disrepute 

Dr Frank R Spencer, Boulder, Colo This disease concerns otolarvn- 
gologists, pediatricians, internists, bronchoscopists and in some instances even the 
general surgeon During the Great War physicians in the service had orders from 
the Surgeon-General’s office concerning infections of the lungs and their relation- 
ship to disease of the sinuses Many soldiers in the trenches were sent back to a 
base hospital with a diagnosis of possible pulmonar3' tuberculosis Man3’' of them 
did not have pulmonary tuberculosis , they had a nontuberculous infection often due 
to disease of the sinuses 

About that time the late William V Mullin did excellent work in demonstrating 
the lymphatic drainage from the sinuses and the importance of this drainage in 
spreading infection from the sinuses A more recent paper by Dr Mullin was a 
report of a large series of cases of bronchiectasis, which substantiated the earlier 
observations 

In Colorado one sees three groups of patients who have bronchiectasis In the 
first group are patients who do not have any disease of the sinuses It is possible 
that they had disease of the sinuses m early childhood and made a complete 
recovery, either with or without treatment In the second group are patients who 
have definite bronchiectasis and definite disease of the sinuses It seems likely that 
disease of the sinuses is the cause of the bronchiectasis I believe that these patients 
show some improvement when the disease of the sinuses is properly cared for, but 
they are not cured, because once the bronchiectasis becomes well established it has 
a decided tendency to become graduall3’- worse as the years go by In the third 
group are patients who have not onty disease of the sinuses but bronchiectasis and 


N 



HODGE— BRONCHIECTASIS AND SINUS INFECTION 547 


slight pulmonar}'- tuberculosis Quite a few of these patients are sent West with a 
diagnosis of pulmonary tuberculosis Bronchiectasis has not been recognized, and 
the pulmonary tuberculosis plajs only a minor part in the patient’s disease and m 
the general care that these patients need 

Dr !M\ron JilETZENBAUM, Cle\ eland The paranasal sinuses are e\olved at 
birth The antrums, which are w'ell developed after the fifteenth month, are 
relatnely large caiities in the infant Severe infections of the mucous membranes 
of the upper respiratorj tract may and frequently do involve the mucous mem- 
brane linings of the nasal accessorj'- sinuses Influenza, bronchitis, pneumonia, the 
common head cold, scarlet feier and measles, the swumming pool and the bathing 
beach are all potent factors in the deielopment of infections of the sinuses 

A chronic purulent infection of the antrums results in marked thickening of 
the mucous membranes and often in polj poid degeneration, even m 3 oung children 
This pathologic change is demonstrable in roentgenograms with or without the 
introduction of iodized poppi-seed oil 40 per cent and at the time of surgical 
intenention on the antrums 

Aspirated secretions trom the antrums cause bronchial irritation which ma\ 
result in bronchiectasis with or w'lthout asthmatic attacks Treatment for bronchi- 
ectasis resulting from a definite infection of the antrum includes the establishment 
of permanent ventilation and drainage of the infected antrum and when indicated 
removal of the pathologic changes within the antrum 

In children, dri suction remoies the plugs of secretion from the ostia and 
the secretion from all the cells, therebj establishing ventilation and drainage 
simultaneously to all the infected sinuses When these methods fail, surgical inter- 
\ention becomes necessarj 

In children the Caldw ell-Luc operation destroy s the buds of the unerupted teeth 
Therefore one should perform an mtranasal w'lndow resection and remove the 
lining of the antrum W’hen a pathologic process is present This procedure usuallj 
results in an amelioration of most of the sjmptoms m cases of bronchiectasis of not 
too long standing due to infection of the antrum and may result in a cure m 
those cases in w'hich no secondarj' pulmonary changes haie taken place 

Dr George E Hodge, Montreal, Canada I have little to add on this subject 
other than to thank my colleagues for their criticism and suggestion As Dr 
Moersch stated, the point maj again be emphasized that statistics from \arious 
parts of the wmrld show' the universal frequency wuth wdiich infection of the 
sinuses is associated wnth bronchiectasis I do not believe that this fact can be 
discounted by any one I w'as surprised, therefore, in listening to a discussion on 
bronchiectasis at the meeting of the Section on Practice of i!yledicine, to note that 
no comment was made on the relationship of sinusitis to bronchiectasis 



NEOPLASMS INVOLVING THE MIDDLE EAR 


LEROY A SCHALL, MD 

BOSTON 

In no field of otology is there so much confusion as in the treatment 
of neoplasms of the middle ear The general attitude has been that 
radical mastoidectoni}^ should be performed but that the outlook is hope- 
less and the patient doomed 

The literature is scanty The older literature refers to malignant 
growths of the middle ear as medical curiosities Newhart ^ stated that 
he found reports of onty 8 cases in the American literature Keeler - in 
1922 thoroughly reviewed the hteratuie and compiled 60 instances and 
added 2 of his owm Since 1922, Barnes,’’ Furstenberg,'* Lewus,® 
Burton ® and Fraser ' have presented reports of cases 

INCIDEXCE 

In the past tw'elve years 15 patients with neoplasms invohing the 
middle ear were seen by the otologic staff of the Massachusetts Eye and 
Ear Infirmary Three of these patients are now' Ining — tw'O, four and 
nine years, respectively, after treatment In the same period 90,040 
patients with pathologic conditions of the ear w'ere seen at this hospital , 
so m this series the incidence was 1 m 6,000 cases of disease of the ear 

This paper is based on personal experience in 6 cases — 2 from the 
series of the Massachusetts Eye and Ear Infirmary, 3 from the Colhs 
P Huntington Memorial Hospital and 1 from private practice They 
were equally divided between the sexes, all the patients were past 45 

Read before the Section on Lar\ngolog\, Otology and Rhinology at the 
Eighty-Sixth Annual Session of the American Medical Association, Atlantic 
City, N J , June 12, 1935 

1 Newhart, Horace Primary Carcinoma of the Afiddle Ear Report of a 
Case, Laryngoscope 27 543 (July) 1917 

2 Keeler, J Clarence Some Remarks on Otitic Malignancy, Tr Am 
Laryng , Rhm & Otol Soc , 1922, p 25 

3 Barnes, E B Carcinoma of the Ear, Proc R03' Soc Aled 23 1231 
(June) 1930 

4 Furstenberg, A C Pnmarj' Adenocarcinoma of the Middle Ear and 
Mastoid, Ann Otol, Rhin & Larjng 33 677 (Sept) 1924 

5 Lewis, Fielding O Case of Cancer Involving the Larynx, Tonsil and 
Ear, S Clin North America 7 365 (April) 1927 

6 Burton, F A Epithelioma of Middle Ear and Mastoid Report of a 
Case, Larjmgoscope 27 755 (Oct ) 1927 

7 Fraser, J S Malignant Disease of the External Acoustic Meatus and 
Middle Ear, Proc Roy Soc Med 23 1235 (June) 1930 
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TYPES OF TUMORS 

The following types of neoplasms were repiesented 

No of Cases 


Basal cell carcinoma 2 

Adenocarcinoma 1 

Epidermoid carcinoma, grade 4 1 

Hemangio-endothelioma 2 


SYMPTOMS AND DIAGNOSIS 

The most constant findings, although it may have but a casual lela- 
tionship, IS chronic otorrhea The symptom most suggestn e of neoplasm 
is the tendency to bleed from the external auditoiy canal This bleeding 
ma}’- be of any degree of severity from a blood-tinged dischaige to 
severe hemorrhage after removal of granulations oi an aural polyp 
Pam may be an early S3miptom, but usually it does not occui until the 
giowth has attained sufficient size to cause pressure Facial paialysis 
occurred earl)^ in 2 cases of this series In the early stage theie may be 
no symptom suggestive of neoplasm except the finding of an "aural 
polyp” on clinical examination The lemoA^al of this “pol}p” is followed 
by excessive bleeding Microscopic examination of the specimen i eveals 
the true diagnosis This was true m 2 of my cases Theiefore, I 
believe that if every aural pol}p were studied microscopically the early 
diagnosis of a malignant growth would be made more fiequently 

In the early stage the roentgenogram may be of no diagnostic value 
In a case of hemangio-endothelioma m which the roentgenograms 
revealed nothing abnormal, extension of the tumor to the deep posterior 
canal cells was found at operation 

TREATMENT 

In the older literature the treatment reported for malignant conditions 
of the middle ear was strictly surgical The mortality rate after sur- 
gical treatment alone was so high that the pessimistic attitude of the 
otologists of that period can be readiW appreciated 

The use of irradiation alone has been disappointing Robinson ® in 
5 cases of malignant growth of the middle ear obtained no cuies by 
radium therapy Ullmann ® used irradiation for the treatment of malig- 
nant conditions of the ear, but he gave no statistics In the external use 
of irradiation the clinical fact is ignored that even -with a dosage sufficient 
to cause necrosis of the bone it may have no efliect on the tumor invading 
the bone 

8 Robinson G Allen Malignant Tumors of the Ear, Laryngoscope 41 467 
(July) 1931 

9 Ullmann, H J Treatment of Ear Malignancy, California & West !Med 
37 369 (Dec ) 1932 
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Conserv'ative surgical procedure has no place in the treatment of 
aural neoplasms Given a positive result of biopsy on a lesion beyond 
the isthmus of the external auditor)'- canal, I contend that the site of 
origin cannot be determined by clinical examination I believe, there- 
foie, that a neoplasm in the external auditory canal beyond the isthmus 
IS a potential malignant growth of the middle ear and should be treated 
as such by the follo^\lng procedures 

1 Wide removal of the growth b) excision of the entire cutaneous 
canal An) surgical procedure less radical than the remo\al of the 
entire cutaneous canal is inadequate Except in case of external lesions, 
the use of electrocoagulation in the canal, either for remoial of a 
growth or for the excision of a part of the canal, has been follow'ed by 


Results of Treatment m Stv Cases of Neoplasm Involving the Middle Eai 


C'isc 

Dlacnosis 

Structures 

Treatment 

Status of 
Patient 

Time Since 
Treatment 

1 

Epidcnnold 
carcinoma 
grade 4 

Middle car, mas 
told sternocleido 
mastoid mu«clc 

Radical jnastoldcctom> , 
radium therapy , rcscc 
tion ol cternoeicldo 
mastoid muscle 

Dead 

3 mo 

2 

Hcmnnpio 

cndotbeliorm 

Middle car, canal 

Radical ma'toidcctomy, 
irradiation, radium 
thcrapj 

Living no 
recurrence 

4 vrs 

3 

Hcmangio 

endothelioma 

Middle ear, canal, 
mastoid 

Radical mastoidectomy, 
irradiation radium 
therapy 

Death from 
pneumonia, 
no recurrence 
of tumor 

2 jrs 

4 

Ba«al eel! 
caremoma 

Canal middle cni 

Radical mastoidectomj , 
radium therapy 
irradiation 

Living no 
recurrence 

2 yrs , 

9 mo 

5 

Adenocarci 

noma 

Canal, middle car 

Radical mastoidectomj , 
irradiation 

Living, no 
recurrence 

4 jrs. 

2 mo 

e 

Basal cell 
carcinoma 

Canal, middle car 

Radical mastoidectomj , 
radium therapy. 

LiJ mg, no 
recurrence 

3 jrs , 

2 mo 


irradiation 


too many recurrences to be justified Sufficient current to destroy the 
tumor may likewise be enough to destioy the underlying bone and pro- 
duce necrosis 

2 Radical mastoidectomy This operation should be performed for 
inspection of the middle ear and the cavity of the mastoid and to secure 
sufficient space for the proper application of radium In the case of a 
growth internal to the isthmus of the canal, I repeat, its origin cannot 
be determined by clinical examination Only by radical mastoidectomy 
can im olvement of the middle ear be excluded The prognosis in cases 
of undiagnosed malignant growth of the middle ear is too grave for one 
to neglect the utilization of every possible procedure in order to arrive 
at a correct diagnosis The records of cases in the older literature are 
tragic pictures of the results of late diagnosis 

With 2 patients I followed the technic given in textbooks and left the 
postaural mastoidectomy incision wide open At the suggestion of 
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Di Edwaids W Heiman, I removed the concha and cutaneous canal 
of a patient with a small diploic mastoid, and by elevating the periosteum 
over the mastoid I had an excellent exposuie for ladical mastoidectomy 
I have now used this appioach in 4 cases 

3 Iiiadiation Radiation to be effective must be applied at the site 
of the lesion Sufficient space for the propei application of ladium can 
be obtained only by a ladical mastoidectomy Radium in the form of 
platinum needles with a wall 0 5 mm thick, protected by fiom 0 5 to 
1 cm of gauze, is used Depending on the type of tumoi , a total dosage 
of from 600 to 1,000 milhgiam houis is employed This dosage has 
caused neither excessue neciosis of the bone noi ceiebial damage 


CONCLUSIONS 

1 Neoplasms of the middle eai aie not medical cuiiosities 

2 Ever}'’ bleeding auial growth should be suspected of being malig- 
nant until micioscopic examination pioves otheiwise 

3 A malignant giowth presenting itself beyond the isthmus of the 
exteinal auditoiy canal is a potential lesion of the middle eai 

4. Radical mastoidectomy witlriemoval of the entiie cutaneous canal 
is indicated m evei}'’ case of malignant giowth piesenting itself in the 
external auditoiy canal beyond the isthmus This procedure is to be 
followed by iiiadialion 

5 That 5 patients have had no lecuirence foi fiom two to moie than 
four yeais after treatment of neoplasm of the middle eai is pi oof that 
the prognosis in the disease is no longer hopeless 

ABSTRACT OF DISCUSSION 

Dr B H Shuster, Philadelphia Dr Pfahler, who has had a large experi- 
ence with malignant conditions, could find in his records onlj’’ 4 cases that came 
under his observation At one time his search of the literature revealed 1 instance 
m 40,000 cases of chronic conditions of the ear Dr Schall’s record, 1 case m 
6,000, may signify that the condition is overlooked This is even more important 
m view of the fact that some patients recovered when properly treated Some 
years ago one of the men on the hospital staff suspected that m some cases chronic 
discharge from the ear was due to the Vincent organism He soon found 3 or 4 
cases m which the condition cleared up rapidly with change of treatment Dr 
Schall suggests that in his cases bleeding was a significant symptom Dr 
Pfahler’s patients suffered unexplainable pain in the ear for varjing lengths of 
time All the writers agree that malignant conditions seem to develop on the 
basis of inflammation In his textbook (1893) Gruber stated that the outcome 
in the reported cases of sarcoma was always fatal, the growth being rapid In 
cases of epithelioma recovery was reported when the growth could be radically 
remoied This observation is in line with Dr Schall's suggestion of radical 
mastoidectom\ before the application of radium Dr Pfahler reported 2 cases 
in which there was recovery, 1 of epithelioma and 1 of sarcoma treated with 
radium alone 
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Dr Joseph Beck, Chicago It is important not to confuse these neoplasms 
with the malignant lesions of the ear external to the isthmus In other words, 
there are many cases of carcinoma and epithelioma of the external ear or even 
of malignant growth within the concha In cases of a neoplasm arising from the 
region between the isthmus and the middle ear, it is impossible to make a clinical 
diagnosis of the condition of the middle ear I have observed 2 cases of malignant 
tumor of the middle ear in more than thirty-five jears One occurring prior to 
knowledge of roentgenography as an aid m diagnosis or treatment was a case 
of malignant hemendothelioma, m which facial paralysis was the first sjmptom 
In the second case, a recent one, the management was exactly as Dr Schall indi- 
cated He has spoken of the method of attack, and he has several pictures I 
think he could do no better than to show some illustrations of the method of 
procedure I should like to know w'hether his patients are still alive five j^ears 
from now Four jears is a splendid record, but not a sufficiently long period 
when one is speaking of complete recover}' The patients are still young 

Dr George M Coates, Philadelphia No ph}sician secs enough of these 
patients and in a sufficiently short period to elaborate satisfactoril} the technic 
of the management of the condition Dr Schall has been fortunate in seeing 
6 in a comparatively short time and m working out his method of treatment It 
IS probably true that growths internal to the isthmus cannot be entirely differen- 
tiated from those of the middle ear only And it is also true that some neoplasms 
arising just outside the isthmus and extending in and past the isthmus fall more 
or less into the same categorj There caa be no question that the more radically 
a growth of this type is removed in an} part of the body the better the chance 
of success, and Dr Schall’s method seems to offer a first-rate opportunity of 
getting rid of these growths before the} have progressed too far I hav'e had 
a case of a growth that originated near the isthmus and extended inward I do 
not think that it could be classified as growing outward from the middle ear 
The growth was remov'ed as completel} as possible by electrocoagulation followed 
by irradiation, a procedure which Dr Schall condemns, for the deeper growth 
at any rate, and properly, I think This case occurred two or three years ago, 
and the patient is still alive and w'lthout evidence of recurrence at present Another 
growth was deeper It w'as classified as a malignant condition of the bony canal 
with probable involvement of the middle ear This patient underwent a radical 
mastoidectomy, followed by irradiation, and as far as I know, although I have not 
seen him for a year or more, he is still alive I think a biopsy is of the utmost 
importance in every case in which neoplasm is suspected, and probably should be 
suspected m many more instances than it is When the patient comes into the 
dispensary with a chronic discharge of the ear, polyps or granulating tissue, it 
IS easy to forget that a malignant process is possible So many growths are seen 
which are not malignant that I am afraid one may overlook those that are In my 
2 cases the process was in a very early stage I may have overlooked some in 
which the disease was more advanced 

Dr Frank Spencer, Boulder, Cofo Benign polyps are less likely to bleed 
These are seen rather frequently, the malignant ones, rarely Hemorrhages or 
bleeding polyps should arouse suspicion, they demand thorough microscopic study 
As one member remarked, one is likely to neglect a tumor which is believed to 
be benign, and in that one is careless Swelling of the external auditory canal 
after the remov'al of a polyp which persists in spite of treatment should put one 
on guard Prolonged treatment only delays the proper diagnosis and makes pro- 
longation of life by a radical operation less likely Radical surgical intervention 
for the middle ear and mastoid offers the best means of prolonging life, especially 



SCHALL— NEOPLASMS INVOLVING MIDDLE EAR 


553 


if surgical treatment is followed by high voltage roentgen therapy or radium 
therapy or both, depending on the judgment and experience of the radiologist I 
have had a case of carcinoma of the middle ear and have observed the treatment 
employed by my colleagues in several others All these instances represented late 
stages, that is, the patient was not seen by an otologist until late in the disease 
I want to stress the point that diagnosis is too often made late, not always by an 
otologist but because the attending physician believes that hemorrhage signifies 
only benign granulations 

Dr Leroy A Schall, Boston In response to Dr Beck’s request, I will 
show the slides of my operative procedure I included them m my original paper 
but eliminated them in order not to confuse the issue My paper deals with 
neoplasms of the middle ear, not methods of operation 



GLOSSODYNIA REFLEX IRRITATION FROM THE 
MANDIBULAR JOINT AS THE PRINCIPAL 
ETIOLOGIC FACTOR 

STLDY or TEN CASES 

JAMES B COSTEN, MD 

ST LOUIS 

During the obsertation of ninety patients with neuralgia and aural 
symptoms associated ■with destruction and disturbed function of the 
temporomandibular joint, ten were found to have burning pain about 
the tongue and pharynx One varieo the description to a “prickling 
sensation along the maigin of the tongue ” Complete relief was obtained 
m most of these patients after repositioning the lower jaw*^ to increase its 
vertical dimension and bung the condjde out of range of the auriculo- 
temporal and chorda tympani nerves The relationship and reflex path 
for the pain seem clear 

Prinz and Greenbaum ^ have stated very recently that nothing defi- 
nite IS known of the cause of glossodynia, ascribing it to endocrine 
disorders, disturbances of the reticulo-endothelial system and to abnor- 
mal acid conditions of the stomach The relationship of gumma in 
cases of syphilis involving the central nervous system is obvious from 
the relief experienced after antisyphilitic treatment It is interesting, 
however, to note how frequently glossodjmia has been described in 
the earlier medical literature without any definite accounting for the 
etiology 

Butlin,^ in 1885, described “lingual neuralgia” as of idiopathic origin, 
with pain along the distribution of the lingual and glossopharyngeal 
nerves and, in one patient, “behind the anterior half arches of the palate 
as the chief seat of suffering ” He stated that the pain, sharp and 
lancinating, grinding or aching, “maj'- occur m paroxysms, with intervals 
of complete ease , but it is more commonly persistent, although it is 
apt to be aggravated by every movement of the tongue, whether in 
eating or in speaking ” Quoting further 

There can be little doubt that the tongue ma> be the seat of rheumatic pain, 
for Chomel has recorded an unequivocal instance the pain was seated in 

From the Department of Otolaryngologj , Washington University School of 
Medicine, and the Oscar Johnson Institute 

1 Prinz, H , and Greenbaum, S S Diseases of the Mouth and Their Treat- 
ment, Philadelphia, Lea & Febiger, 1935, p 459 

2 Butlin, H T Diseases of the Tongue, London, Cassel & Co , Ltd , 1885, 

P 417 
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the tongue, but was prolonged into the pharynx It was very sharp, increased b}'- 
every movement of the tongue, and very much augmented by deglutition 
the rheumatic nature of the pain rested on the fact that she was sufter- 

ing from articular rheumatism at the time of the affection of the tongue, and that 
the temporo-maxillary articulation was attacked two days before the tongue The 
sudden onset and disappearance of the pam also pointed its rheumatic character 

Tieatment, accoidmg to Butlm, was effected variously by applica- 
tions of menthol to the surface of the tongue, by division, excision or 
stretching of the lingual nerve, and by the use of the faradic or galvanic 
curient along the course of the nerve 

According to Blair ^ 

The tongue is well supplied with sensory nerves for both taste and common 
sensation Tactile sensation is more acute on the tip than on any other part of 
the body The sensory supply of the pharyngeal surface and the circumvallate 
papillae is through the glossopharyngeal nerve from fibers originally derived from 
the trifacial This latter nerve supplies also the oral part of the organ directly 
through the lingual The taste papillae on the tip, sides and dorsum probably send 
their afferent fibers through the lingual and chorda tympani nerves Painful affec- 
tions of the tongue in the area supplied by the lingual nerve may be accompanied 
by severe neuralgia deep in the meatus of the ear through the connection of the 
fifth nerve with the seventh or it may be over the terminal branches of the fifth 

Brown,^ briefly referred to abnormal function of the temporomaxil- 
lary articulation as a source of pain 

Examination of skulls in the cadaver and dried specimens as well as observa- 
tion and study of the movement of the condyles shows great variation in size and 
form of the glenoid cavities of different individuals and often on the two sides 
of the same individual it may also become an influential factor in the 

production of pain there are many cases on record in which trigeminal 

neuralgia has been relieved by the insertion of suitable plates to hold edentulous 
jaws sufficiently apart to keep the condyloid and coronoid processes of the lower 
jaw in right relation to the surrounding parts 

Eleven cases of “burning tongue” were observed by Engman ° He 
described the condition as a subjective one with no gross lesion except 
enlargement of the normal papillae, the patients were “teiror stiicken 
for fear of carcinoma of the tongue” He lef erred to the obseivation 
of Sluder ® “that lingual tonsillitis may play a causative part as a factoi 
in painful tongue ” 

3 Blair, V P Surgery and Diseases of the Mouth and Javs, St Louis, 
C V Mosby Company, 1912, p 11 

4 Brown, G V The Surgery of Oral Diseases and Malformations, Phila- 
delphia, Lea & Febiger, 1912, p 321 

5 Engman, M F “Burning Tongue,” Arch Dermat & S 3 "ph 1 137 (Feb ) 

1920 

6 Sluder, G Some Clinical Observations on the Lingual Tonsil, Concerning 
Goitre, Glossodynia and Focal Infection, Am J kl Sc 156 248 (Aug ) 1918 
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Undei the heading “Neuialgia and Pain in the Tongue,” Mead' 
asserted 

A large proportion of the sensory nerve disturbances of the mouth are attribu- 
table to referred pain arising from terminal ner\e irritation in the teeth, gums, 
tongue, or mouth changes affecting the nerv’e endings of the fifth nerve 

anj where along its distribution may be referred to some other connections of the 
ner\e referred pain to the tongue ma\ be caused bj affections of the 

thyroid gland many patients complain of painful, indefinite sensations 

in the tongue, for w'hich no cause can be found 

Oppenheim ® describes “burning longue” as follows 

This SMiiptom — It IS doubtful whether we call it an independent disease — con- 
sists in parasthesiae, generallj a burning, prickling sensation, confined to the tongue 
or extending to the mucous membrane of the cliccks, jaw's, or lips It may occur 
in paroxysms or be constant!} present, and it ma\ disturb sleep It is not on the 
whole a -very common symptom, and generill} affects w'omcn of advanced age The 
teeth are almost ahva}S absent The sufferer is usiialK of a neuropathic con- 
stitution in several cases canccrphobia, i e, fear of cancer, was present, 

but It w'as impossible to decide whether the fear was the cause or the effect of 
the paraesthesiae There were no objectiv'c svmptoms pain in the 

tongue mav appear in the initial stage of tabes, and paralytic dementia 
Glossodvnia should be chiefly treated bj psv chotherapv 

Grinker ® states “Burning sensations aie common m arteiiosclero- 
sis of the V essels of the tongue ” 

REPORT or CASES 

The patients in the following cases gave the histoiy of “burning 
tongue” m addition to the other complaints for which they were studied 
For brevity the results of the general examinations will be noted m 
detail only when lelevant to the neuralgia 

Case 1 — Mrs A K , aged 62, for many years had a “raw” feeling in the 
right side of the throat She had headache daily over the right eve, behind the 
right ear and in the occiput At the end of the day there was a burning sensation 
in the right side of the nose and tongue which extended at times to the right 
ear She had no deafness or dizzy spells 

She was examined on July 24, 1928 The nasal spaces were clear of infection 
The lower turbinates were enlarged but not occlusiv^e In the nasopharynx the 
right eustachian tube was set forward by a smooth mass about 0 5 cm in diameter 
The mucosa on the surface was not broken The mass was soft in texture The 
pharynx was otherwise normal The upper and lower molars on the right side 
were absent Hearing tests showed normal hearing with bone conduction slightly 
prolonged Biopsy of the mass was suggested and refused 

7 Mead, S V Diseases of the Mouth, St Louis, C V Mosby Company, 
1927, p 233 

8 Oppenheim, H Textbook of Nervous Diseases for Physicians and 
Students, translated by A Bruce, ed 5, Edinburgh, O Schulze & Co , 1911, p 1200 

9 Grinker, R R Neurology, Springfield, 111 , Charles C Thomas, Publisher, 
1934, p 354 
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The diagnosis was chronic right sphenoiditis , chronic secondary pharyngitis , 
nasopharyngeal tumor on the right side (^) 

On Oct 2, 1933 the patient returned Biopsy w'as made, and the sections were 
reported as showing chronic inflammation and lymphadenoid tissue The mass 
was still soft and not increased in size All the molars on the right side, upper and 
lower, were missing The right temporomandibular joint was tender to firm 
pressure, and closure of the jaws as in biting showed slipping of the jaw to the 
left with wrenching, of the right joint The soft mass m the nasopharynx, observed 
through the nasopharyngoscope, was seen to bulge markedly on closure of the jaws 
The patient was sent to her dentist, and upper and lower dentures were fitted 
into the molar spaces on the right The last report from her, three weeks later, 
indicated that there was marked relief from the headache and burning sensation 

Case 2 — Mrs W H B, aged 33, referred by Dr G D Royston, was just 
beginning her allergic reaction to the fall grasses In addition to the usual symp- 
toms of sneezing, watery discharge and obstruction of the nose she had regularly 
a dull headache localized about the ears and radiating to the cheek bones This 
daily pain became severe by the end of the day A burning sensation radiated to 
the right ear The onset corresponded with extraction of the lower molar teeth 
SIX months before 

She was examined on July 30, 1932 The nasal spaces showed allergic reac- 
tion, the throat was normal The tonsils had been removed Much dental work 
had been done The lower molars on both sides were missing, and the lower 
incisors closed behind the uppers with an extreme overbite 

The diagnosis was headache from overaction of the mandibular joint, extreme 
overbite of the jaws, allergy 

On May 20, 1933, the patient returned with the headache more severe No 
trace »of her seasonal allergy was seen m the nose She complained of a “full 
feeling” in the right ear The examination gave negative results The eustachian 
tube was normal She was again urged to have a proper fitting of the jaw teeth, 
and this time she did About one month later, on July 2, she reported that all of 
her headache had disappeared It did not return with her hay fever in the fall 
On March 1, 1935, she reported that after tedious efforts to reposition the jaw 
she had no further burning pains 

Case 3 — Mrs S F , aged 58, was treated by Dr G Sluder for nasal infec- 
tions She had no further trouble for a number of years Then she began to 
have burning m the throat and sides of the tongue She had morning headaches, 
an entirely different type of pain, located about the eyes and m the cheeks There 
was also pain about the ears These symptoms improved as the daj proceeded 
Examination on July 11, 1934 showed a mild rhinitis The ears w’ere normal 
The upper teeth were absent and she used a plate There was no plate below, but 
all the lower molars had been extracted, permitting a wide overbite The mandib- 
ular joints w'cre extremely painful to internal palpation The condjles were 
seen to uea\e and snap on closure of the mouth 

The diagnosis was hj, pcrplastic rhinitis and mandibular joint sMidrome 
She uas referred to her dentist, who fitted her mouth wuth new' plates, and 
she was completeK relieved of the headache and lingual pain m three w'ceks 

C\SE 4— Mrs E :McM aged 52, was obser\ed m the outpatient clinic and in 
Barnes Hospital from Sept 2 1933 to Oct 5, 1934 Her record was \oluminous 
The following abstract was made b\ Dr Robert Votaw, who enabled me to examine 
her 
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On Sept 2, 1933, slie came to the clinic witli complaints of “piles, constipation, 
burning m the mouth and on both sides of the tongue severe enough to disturb 
her sleep at night”, she contemplated suicide because of the constant burning in 
her mouth and pain in the top of her head, there ^\as occasional stoppage of the 
left ear 

On September 20, after routine studj of her condition in the clinic for gastro- 
intestinal diseases and in the neurologic department, it was diagnosed as anxiety 
neurosis, achlorhj'dna, constipation and hemorrhoids All blood, serologic and 
urinary studies ga\e negative results Hj'drochloric acid, an anticonstipation diet, 
liquid petrolatum and sodium bromide were prescribed Temporary relief of the 
left ear was afforded by inflation of the eustachian tube 

On November 7 a gastro-intestinal fluoroscopic senes was made following a 
barium sulphate meal She was suspected of having pernicious anemia because of 
the burning tongue There were no atrophies or blood changes During this 
observation she requested hemorrhoidectomy because she had a friend whose burn- 
ing mouth was reliev'ed bv this procedure 

On December 19 she was admitted to Barnes Hospital and hemorrhoidectomj 
w as done In consultation w ith the department of otolaryngologv the burning pain 
was temporarilv relieved bj cocainiration of the lingual nerv’c in the floor of the 
mouth , after similar treatment of the sphenopalatine ganglion no change was shovvm 
Numerous mouth washes were prescribed 

On March 7, 1934, after roentgen studv, she was given a diagnosis of normal 
gallbladder and gastric motor insufficiencv The conditions underlving other com- 
plaints were indeterminate 

On Julj 22, on her return to the department of otolaryngology, she was sus- 
pected of having the mandibular joint sjndrome She was noted to have worn 
flat upper and lower dentures with a wide overclosure The dentures ha^ been 
worn two vears but fitted poorly, and the pain was worse after the dentures were 
obtained The patient had noted that she could get relief by holding the mouth 
open or by wearing corks between the teeth All symptoms of pain were aggra- 
vated b}’- talking or chewing Both mandibular joints were extremely tender to 
internal palpation, and the condv les were seen to weave and snap on closure of the 
mouth New dentures increased the v^ertical dimension of the jaw 14 mm 
In October she reported several times that she was completely relieved 

Case 5 — Mrs A S aged 42, was examined on Sept 25, 1933 She gave a 
history of throbbing pain in the right temple beginning m 1928, for which both 
sphenoid groups were resected The pain changed to the right occiput, where it 
remained, with a burning spot on the skin, “sore as if blistered,” disturbing her 
sleep Two vears ago she had a Caldvvell-Luc operation followed by regular nasal 
treatment, without relief Her weight was reduced from 115 pounds (52 1 
Kg ) to 90 (40 8 Kg ) because chewing radiated a burning pain along the right 
side of her tongue Menstruation ceased at the time of her first nasal operation 
Examination showed the ears normal , fork tests gave negative results The 
nose showed evidence of a radical removal of all the posterior sinuses and a 
window in the right antrum 

The diagnosis was hjpogonadal headaches, postoperative nasal scars, 
allergy ( ^) , glossodynia 

After cocaimzation of both nasal ganglions, she was returned to her phvsician 
for study and possibly endocrine gland medication 

On Nov 2, 1933, she reported that she had had no relief from the nasal treat- 
ment and no improvement after one month of endocrine gland medication It was 
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noted that she wore very flat dental plates which permitted wide overclosure of the 
lower jaw The right mandibular joint was extremely tender New plates and 
repositioning of the lower jaw were advised but delayed This work was finally 
done in November 1934 and two months later she was entirely relieved of the pain 
m the head and tongue and had gamed 10 pounds (4 5 Kg ) 

Case 6 — Mrs M D aged 44, was referred by Dr A R Anneberg after 
continued study and treatment m the outpatient clinic She gave a history of a 
discharge from both ears since childhood Her headaches over a number of years 
were originally frontal and later occipital, the pain was present mornings and 
became worse toward the end of the day, during the past year she also had a 
burning pain deep in the neck and throat and along the margins of the tongue 

After SIX months’ observation in the department of general medicine and that 
of otolaryngology she submitted to a radical mastoid operation on the right side 
because of an acute exacerbation of her chronic otitis (Feb 18, 1934) On May 5 
windows were made in both antrums because of her chronic maxillary infection 
The results of both operative procedures were good, but her headache, occipital 
and frontal, persisted, as well as the burning pain m the tongue The frontal 
headache could be relieved by application of cocaine to the middle meatus, but 5 
per cent cocaine applied to the nasal ganglion failed to relieve the occipital headache 

A refractive error of the eyes was corrected, the posterior sinuses were treated 
by displacement, and a course of treatment with anterior lobe pituitary extract was 
given, without marked improvement 

It was then noted that all the molar teeth were missing and that the temporo- 
mandibular joints were extremely tender The jaws closed with marked overbite 
She was referred for extraction of carious snags, and proper dental plates were 
obtained on June 1, 1935 There was immediate relief from the occipital head- 
ache and pain m the tongue, and there was only a trace of the frontal pain when 

the nose was obstructed 

Case 7 — Mrs I R , aged 49, referred by Dr Roland Klemme, had a painful 
tic in the right side of the face for about eight years The pain began with cramp- 
ing jabs of pain about the right eye, cheek, throat and side of the tongue and in 
front of the right ear Injections of alcohol at intervals of from six to nine 
months were tried, and finally resection of the posterior root four years ago The 
major tic was reduced, but there persisted a constant pain about the right eye and 
into the root of the nose and burning pains in the right side of the tongue and 

throat She had had plates fitted after the operative work, but did not wear them 

She had frequent attacks of fine “canker sores” on the buccal mucosa and hard 
palate 

Examination showed the nose and ears normal The jaw overdosed on inade- 
quate plates, and as it opened the condyles, which had shifted to the left on closure, 
wove m the loose joint capsule The right mandibular joint was extremely tender 
to palpation A group of small herpetic spots covered the mucosa of the right 
lower lip 

The diagnosis was postoperative major tic, atrophy of the muscles of the 
right side of the face, overbite with neuralgia from irritation about the right 
mandibular joint, herpes 

On June 27, 1935, it was found that, as instructed, she had worn the dentures 
since her last examination When asked concerning relief from pain she would 
not admit that there had been improvement but said that she had pain onb about 
the right cje, there was no further complaint of burning tongue or of pain in 
other areas Interposing 4 mm of test disks increased the comfort in the right 
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side of the jaws, and she was returned to her dentist for furllier increase in tlic 
\ertical dimension 

Case 8 — Mrs S S, aged 64, was referred b\ Dr L Sale because of head- 
ache and burning tongue She had been under his care a number of \tars for 
dietary control of diabetes For the past ten jears she had had a dull pain in the 
right temple growing -worse during the da\ There was also a constant burning 
and “metal taste” along the right side of the tongue She had stoppage of the ears 
with tinnitus The dental plates were fifteen jears old 

Examination showed the nose and throat normal, the ear drums dull and 
retracted The mandibular joints were ver\ loose and were seen to weave on 
motion of the lower jaw e\en externall} Internal palpation of the joints showed 
the right one extremelj tender Test disks measuring 6 mm instantlj ga\e her 
relief from the headache and lingual pain 

The diagnosis was mild diabetes, glossodinia on the right side, overbite with 
destruction of the mandibular joints and consequent neuralgia 

On April 1, 1935 she reported all sjmptoms improied after the jaw had been 
repositioned with new’ plates for one month 

Case 9 — Mrs A H, aged 39, referred b\ Dr L M' Dean, ga\c a historj of 
a drawing sensation in both ears, most marked in the left, with flashes of burning 
pain into the left w'all of the throat, hard palate, cheek and tongue The attacks 
w’ere sudden, worse toward the end of the daj, and could be brought on bj chew- 
ing gum At other times the pain was reheicd after eating certain foods She 
had been under the care of Dr R P Scholz for various sinus infections for some 
jears Roentgen studies bi Dr Sherwood Moore showed the capsule loose, with 
definite abrasion of the left cond\lc 

Examination on Maj 17, 1935 showed the nose clear of infection and the throat 
normal Alost of the molar teeth were missing, w’hich allowed a marked o\erbite, 
and as the jaws closed the incisors slipped backward and to the right with a move- 
ment of the left cond\le to the right when the jaw’s were completely closed The 
mandibular joints ground noisiK on closing and were quite tender Test disks 
between the jaw's relieved the burning in the left side in twentj minutes and all of 
her pain in one hour and fo^t^-fi^e minutes She was referred to her dentist for 
projier support to the lower jaw’ and increase of its \ertical dimension 

Case 10 — Mrs E M, aged 38, referred by Dr H L Alexander, w'as studied 
completely in the department of internal medicine, and the findings w’ere entirelj 
negative except for neuralgia deep in the ears, extending into the left side of the 
neck, and a prickling sensation along each border of the tongue, these simptoms 
becoming w’orse tow’ard the end of the daj The sjmptoms were of two jears’ 
standing She associated the attacks with chew’ing solid food She had had some 
nasal treatment with temporarj relief, fitting of glasses gaie no relief 

Examination show’ed the nose normal except for low’ deviation of the septum 
The throat and ears w’ere normal There w’as definite malocclusion, and the 
absent molars were replaced bj bridges The mandibular joints, especially the left, 
were extremely tender to palpation Externallj’, when the mouth was open, the 
condjle could be seen to pass forw’ard completely into the soft tissue of the ptery- 
goid fossa, dimpling the skin deeply in front of the ear Interposing test disks of 
4 mm between the jaw's on the left resulted in disappearance of all pain about the 
ear and tongue During the test the patient remarked that she had had no saliva 
lor lears, and with the jaw’ supported onlj a few’ minutes the salna returned 
The diagnosis was neuralgia from destruction of the mandibular joints, 
glossodj nia , malocclusion , dei lation of the septum to the right 
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C03IMEXT 

The senes from vrhich these cases are taken compnses niner exant- 
ples of neuralgias and disorders of the ear which snovr some or all 
of the symptoms previoush* described as a mandibolar joint s^ni- 
drome: (g) intermittent impairment of heanng vntli a sensation of 
the ears being stopped, tinnitus and dizziness relieved bv inflation of 
the eustachian tubes : ib ) headache in the vertex and occiput and deep 
around the ears and burning sensations in the vralls of the throat and 
in the sides of the tongue and of the nose . later ~ U') herpes of the 
external canal of tlie ear and buccal mucosa on the side of the neuralgia 
in about 25 per cent of the cases 

All the patients showed some form of malocclusion with consequent 
destructue change in the mand-bular joint. 

Anatomic reasons -- for the symptoms of die ear were shown in tlie 
e5ect of overclosure of the lav.s on the eustachian tubes by compression 
of the soft tissues This v as demonstrated by section and bi* manipula- 
tion of soft cadaver speCimens. 

The painful reacuons were explained as the result of (a) deep 
erosion of the bone in the Soor of the glenoid fossa and impaction of 
this thin area next to the dura, (b) pressure on the auriculotemporal 
nerve by the cond} le in its loose motion and ( c) imtarion of the chorda 
n-mpani nerve as it passes within the edge of die glenoid fossa 

The fact that ten cases of ‘burring tongue have appeared in. a 
series of ninet}- cases of pathologic conditions of the mandibular joint 
warrants the assumotion that the pain in the ronsue is produced rehexiv 
bi' the pressure of the condyle on the auriculotemporal nerve with refer- 
ence of the pain along the hnguai nerve 

The postenor portion of the mandiDular nerre or third dirision of 
the trigeminus nerve divides into three large branches : the lingual, the 
auriculotemporal and the inferior alveolar These are sensor}- except 
for a strand of motor fibers in the inierior ahreolar branch, which com- 
pose the mylohyoid nen'e. The Lngual branch is the most anterior and 
supphes the anterior two durds of the tongue The inferior alveolar 
(dental) neiwe is the next and largest branch, and supplies the carine 
and incisor teeth and the corresponding region of the gums Tne 
auriculotemporal branch arises from the posterior portion of the man- 
dibular nerre by two roots v,hich embrace the meningeal arter'- and 

10 Costen Jan-es B X Swcrca-e of Ear arc SA-..S Swrptcns Det>ercert 
cpon Distnroec Fucct-on of tne Ter-p-oro-raEc'brla- Jofrt. Am, OtoL. Rti- C 
Larjng 43:1 filarcn) 193-1 

11. Costen James B A Grom of Smiptoms Frec„er.tlr Irvclved In General 
D.agrosis Typ ca! of Si-i-s a-d Ear D.sease and of IfancLmlar To'nt p£trn''f'o— 

J ZIxssonri A. 32:1^1 TMayi 1935 ' ‘ 

12 Coste-’ p 5 
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unite behind it to form the trunk of the nerv'e branch It passes back- 
ward on the inner aspect of the external pter3goid muscle and between 
the sphenomandibular ligament and the temporomandibular articulation, 
l}nng in close relation ^\lth the capsule of the joint Behind the joint 
it enters the upper part of the parotid gland, through ^\hlch it turns 
up^^a^d and outward Its distribution upward corresponds almost 
exactly to the district to which the pain of inflammation of the sphenoid 
sinus is referred It gives off small branches to the capsule of the joint, 
the external auditor} meatus and the parotid gland 

The chorda t3mpani nerve, an important branch of the seventh 
nene is gnen off in the facial canal, leaMiig the trunk of the seventh 
ner\e a short distance abo\e the st3lomastoid foramen and passing 



initiated by irritation of the auriculotemporal and chorda tjmpani nerves are 
expressed in these areas Pain in the tongue occurs along the course of the 
lingual ner^e Various sensorj disturbances arise in the region supplied by the 
chorda tympani 

Upward and forward in the posterior wall of the tympanic cavity 
Within the cavity it runs behind the upper third of the t3TOpanic mem- 
brane, leanng it b} w^a}"^ of the iter chordae anterius at the inner end 
of the petrot3Tnpamc fissure 

Thus the auriculotemporal nerve has ample chance of impaction by 
the cond3le in a loose joint which has been destroyed through the lack 
of molar support in an edentulous mouth or through the une\en pressure 
permitted b} mal occluding natural teeth The tendency of the joint to 
be destro} ed on its weakest margin, i e , mesialty and forward, w'as 
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noted and illustrated as producing the mechanism for furthei play 
m the joint Impaction backward, upward or m any direction catches 
a portion of the auriculotemporal nerve m its course between the cond3de 
and the tympanic plate Strong irritation of this branch is therefore 
afforded and reflected to the areas supplied by its terminal branches 
(deep within the ear, about the ear and in the region of the vertex), 
to the area supplied by the lingual branch (anterior two thuds of the 
tongue) and to the area supplied by the inferior alveolar branch (lower 
incisors, canines, gums and jaw) 

After the condition of pathologic joint is suspected as the source 
by the appearance of malocclusion, overclosure or lack of molai teeth, 
and palpation of the joint internally shows it to be extremel}'- tender, 
the diagnosis can be further confirmed by interposing small test disks 
between the jaws for short periods of time The effect on the neuralgic 
pains if they are from iintation by the joint is marked relief from the 
burning in from ten to forty minutes The relation can be lepeatedly 
proved by giving the patient a number of cork disks, 2 mm in thickness, 
with the instruction to place them between the jaws duiing various 
attacks and note changes in the pain The degree of change in a joint 
which IS extremely loosened can be noted when the patient opens and 
closes the mouth 

Movement of the condyle mesially m the more marked type of loose 
joint seems to offer the best chance of irritating the chorda tympani 
nerve Since its function is chiefly gustatory, one expects to find sen- 
sory disturbance rather than pain effects from irritation The patient 
in case 8 described “metal taste” and the patient in case 10 “prickling 
sensation,” with and without burning How much reflex irritation is 
passed along the chorda tympani and auriculotemporal neives by way 
of central nuclei or by way of sympathetic ganglions to the glosso- 
pharyngeal nerve awaits further study of cases in which the disorder 
IS diagnosed as glossopharyngeal neuralgia 

The treatment of “burning tongue” has been surgical, as noted early 
by Butlin,2 applied to the lingual nerve, and palliative, with use of 
electric stimulation, cocaine (injected into the lingual nerve in the floor 
of the mouth) and geneial measures Dean^° and later Sluder^® 

13 Costen,ii figure 9 

14 Costen, James B Neuralgias and Ear Symptoms Involved in Genera] 
Diagnosis Due to Mandibular Joint Pathology, J Kansas M A 36 315 (Au“- ) 
1935 

15 Dean, L W The Control of Glossodynia, South M J 15 856 (Oct ) 
1922 

16 Sluder, G “Lower Half Headache” (Neuralgic) of Nasal Origin 
Glossodym'a, Otalgia, Nausea, Parageusia, Vertigo, Scotoma, Photophobia, Rhinor- 
rhea and Asthma as Isolated Phenomena, J A M A 79 1898 (Dec 2) 1922 
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reported numerous cases m which the pain was rehe\ed b} injection 
of alcohol into the nasal ganglions Neurologists recognizing the 
common attitude of cancer phobia recommended psychotherap} Anti- 
syphilitic treatment is indicated when the pain is of that origin 

SUM MAR V 

Ten cases are presented from a large group showing pathologic con- 
ditions of the mandibular joint due to \arious kinds of malocclusion 
The chief complaint in each of these cases was of “burning tongue” 
or glossodjnia 

In each of these cases, dui mg the examination, the pain w as partiall) 
or completel} relieved when the cond3de w^as moved awav and dowmivard 
from the joint bj- interposing test disks between the jaws The thick- 
ness of the disk pack w^as judged grosslj b}' the looseness of the lower 
jaw No other treatment w'as used in the tests 

The success wnth which permanent relief was obtained depended 
on the chance of perfect repositioning of the jaw' by dentures wdnch 
increased its vertical dimension and moved the condyle away from the 
range of the chorda tympani and auriculotemporal nerves 

Irritation of these ner\es, especialh’- the auriculotemporal sufficient 
to produce reflex pains in the remaining branches of the mandibular 
nerve is proposed as the principal etiologic factor in the production of 
“burning tongue” or “neurosis of the mouth ’ w ithout gross lesions 

722 Beaumont Medical Building 



EVALUATION OF CALORIC TESTS IN LOCALIZATION 
OF LESIONS OF THE POSTERIOR FOSSA 

A STUDY OF FORTY VERIFIED CASES 
JACOB L MAYBAUM, MD 

AND 

MORRIS GROSSMAN, MD 

NEW YORK 

The object of this communication is, hist, to evaluate, if possible, 
the aid that can be obtained for localization of lesions m the posterior 
fossa by a study of the caloiic lesponses obtained m cases of such 
lesions and, secondly, to compaie the accuiacy of such localization with 
that suggested by a study of the clinical findings in each case 

For the purpose of this study we have used cases in which the diag- 
nosis has been verified either by operation or at autopsy and m which 
the caloric tests were perfoimed by members of the otologic staff of the 
hospital We regarded as "veiified by opeiation” only those cases m 
which the pathologic process was seen or lemoved by the surgeon, 
“verified by autopsy” refeis only to macioscopic observations made 
post mortem We have no evidence as to what the effects of these 
lesions were on the various pathways, as would be shown if serial sec- 
tions had been made for the purposes of finer localization 

The entire material was selected fiom the various services and the 
neuropathologic laboratory of the Mount Smai Hospital The group 
consists of twenty-two cases of cerebellai lesions (twenty neoplasms, 
one hemorrhage and one tuberculoma of both ceiebellar lobes), seven- 
teen cases of tumor of the pontile angle and one of neoplasm of the 
pons 

The first group to be discussed will be the cases of ceiebellar lesions 
Theie were twelve males and ten females The ages vaiied between 
and S3 years The duration of illness before admission to the hos- 
pital varied between six weeks and four years 

The most common symptom in this group was headache It was 
the initial complaint in eighteen cases In nine cases the headache 
was accompanied by nausea, vomiting and veitigo, and in nine others, 

Read at the meeting of the American Otological Society, Toronto, Canada, 
May 29, 1935 

These patients were observed in consultation with the neurologic staff of 
Dr I Strauss at the Mount Sinai Hospital and studied b^ the otologic staff of 
Dr I Fnesner 
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by nausea or a omitmg alone In three cases ata\ia was the first symp- 
tom noted, in two others the first sign was diplopia, and one patient 
stated that vertigo unassociated with headache or vomiting was the 
first symptom 

On examination of the vestibular apparatus ve tested not only the 
internal ear but also a large portion of the central nerv^ous system 
^Ve could determine the intactness of the internal ear and of the eighth 
nerve as well as of the various afferent pathways and the intracranial 
structures through which these fibers pass From these tests we were 
in a position to state whether the lesion was peripheral or central and, 
if central, where it was located In many cases the findings are help- 
ful in reaching a fairly definite localization, especially if studied as they 
should be, in conjunction with the findings of a neurologist Levitt ^ 
expressed the opinion that the term Barany tests should be discarded 
for “examination of the vestibular apparatus,” m other ^vords, the 
examination of a definite anatomic entit)' 

In all instances the caloric tests were used instead of the turning 
tests, as the information obtained from the former is more accurate 
and leliable since each semicircular canal is tested separately It must 
be remembered that the vestibular tests are used as an aid in the locali- 
zation of a lesion and not in the determination of the nature or type 
of the lesion present Our conclusions or impressions as to localization 
were arrived at independently of the neurologic findings The vestibular 
findings elicited by means of the caloric tests are influenced, aside from 
the presence of the lesion itself, by the question of the degree of intra- 
cranial pressure and also by whether or not and to what degree the 
patient cooperates To obtain a fair degree of proficiency in the proper 
evaluation of these tests it is necessary to study as many cases as pos- 
sible, to standardize the technic carefully and to interpret the findings 
conservatively and accurately After the vestibular findings have been 
noted as carefully as possible, the next step is to analyze these findings 
and determine by means of knowledge of the vestibular pathways a 
presumptive localization Up to the present time our knowledge of 
these pathways has been based on clinical experience, the result of many 
examinations and correlative studies of neurologic, operative and post- 
mortem observations 

The clinical sphere of application of the caloiic test is as follows 

1 It IS a valuable and positive method of ascertaining the degree 
of viability of the labyrinth 

2 It aids in the diagnosis of the presence or absence of a lesion of 
the cerebellopontile angle 

1 Levitt, F C The Evaluation of the Vestibular Examination in Intra- 
cranial Localization, Ann Otol , Rhin & Larjmg 34 574 (June) 1925 
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3 It peimits an early diagnosis of actual or threatening inti acranial 
invasion in cases of acute or chronic suppuration of the middle ear 

4 In cases of neurologic disturbances in which clinical findings are 
vague, a vestibular examination will frequently elicit definite evidence 
of an intracranial lesion which would seive to put the neurologist on 
his guard When the general neurologic picture is confusing and dif- 
ferentiation between a subtentoiial and a supiatentoiial lesion is not 
clear on neuiologic grounds, a vestibular examination may help in such 
differentiation Occasionally it is possible by these tests either to localize 
the side on which the lesion is piesent or to help even more definitely 
in localization 

5 A wide field of application for the tests lies m the diagnosis of 
the cause of veitigo 

A knowledge of the intracranial pathway of the vestibular nerve, as 
understood by us at the present time, is important in the proper evalu- 
ation of the findings on caloric examination 

In recent years Grahe,^ Brunner ^ and Kobrak ^ have made detailed 
studies of cochlear and vestibular examinations and their importance 
in the recognition of intracranial disease 

Ramon y Cajal has shown histologically that fibers from the ves- 
tibular portion of the eighth nerve enter Deiters’ nucleus and continue 
through the inferior cerebellar peduncle into the cerebellum 

The nerve pathways or vestibular tracts have not been entirely 
defined From anatomic and physiologic studies and from operative 
and postmortem observations, these tracts may be said to have a definite 
course from the labyrinth to the cortical center, supposedly located in 
the first and second convolutions of the temporosphenoid lobe near the 
cortical center for hearing From the various end-organs within the 
labyrinth, namely, Corti’s organ of the cochlea, the maculae of the utricle 
and saccule and the crests of the three semicircular canals, nerve fibers 
enter the internal auditory meatus, where they unite in one common 
bundle to form the eighth nerve At the point of entrance of the eighth 
nerve into the medulla oblongata the nerve fibeis again divide into two 
mam trunks, namely, the auditory and vestibular portions The auditory 
fibers divide into an anterior and a posterior tract The vestibular fibers 
divide into fibers of the horizontal canal and those of the vertical canals 

2 Grahe, Karl Hirn und Ohr, Leipzig, Georg Thieme, 1932 

3 Brunner, H Allgemeine Symptomatologie der Erkrankungen des Nervus 
Vestibularis, in Alexander, G, and Marburg, O Handbuch der Neurologic des 
Ohres, Berlin, Urban & Schwarzenberg, 1924, vol 1, p 940 

4 Kobrak, F Oto-neurologische Diagnostic, Monatschr f Ohrenh 64*947 

1930 * ’ 
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The oiiginal estigations of the vestibulai pathways by Jones® 
have been a valuable aid in then localization of intracianial lesions by 
means of the vestibulai tests 

According to Jones,® the fibers fiom the hoiizontal canal and those 
from the vertical canals have a difierent course within the brain stem 
The fibers from the hoiizontal canal go to Deiteis’ nucleus m the upper 
pait of the medulla and there divide into two separate tracts The 



Fig 1 — A diagram of the view from the front, showing the pathway's of fibers 
from the cochlea and the horizontal and vertical canals (This illustration and 
figure 2 were copied from Jones, I H Equilibrium and Vertigo, Philadelphia, 
J B Lippmcott Company, 1918 ) 

vestibulocerebellocerebral tiact ascends by way of the juxtarestiform 
body in the infenoi cerebellar peduncle to the dentate nucleus in the 
cerebellum The vestibulo-ocular tract ascends to the posterior longi- 
tudinal bundle and goes to the nuclei of the third and sixth nerves in 
the pons The fibers from the vertical canals ascend into the pons and 

5 Jones, I Equilibrium and Vertigo, Philadelphia, J B Lippmcott Com- 
pany, 1918 
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divide into two tracts The exact location of this point of division is 
not known The vestibulocerebellocei ebral tiact goes to the dentate 
nucleus in the cerebellum by way of the middle cerebellar peduncle, 
and the vestibulo-ocular tiact ascends to the nuclei of the third and 
fouith nerves in the pons From the cerebellum the fibers reach the 



Fig 2 — A diagram of cross-sections at different Ie\els of the brain stem, 
showing the fibers of the horizontal (FT) and vertical (F) canals There are no 
fibers of the horizontal canal m the pons 

coitical center in the opposite temporal lobe b}- way of the superior 
cerebellar peduncle This, in brief, is our tentatn e view as to the central 
pathway of the vestibular nerve 

A knowledge of the difterential diagnosis of a peripheral and a 
central lesion of the eighth neive depends on certain general principles 
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and IS of impoitance in localisation by means of hearing and \estibu- 
lar tests 

A peripheral lesion of the labynnth or eighth nerve is suggested 
by the following observations In a case of peiipheral lesion all the 
responses are impaired, and, convcrseh, the presence of an} one normal 
response to stimulation suggests a normal labyrinth and a normal 
peiipheial portion of the eighth nerve Spontaneous nystagmus in the 
vertical plane, eithei upwaid or doA\nwaid, indicates a central lesion 
If stimulation produces “pen cited” nystagmus, the lesion is probably 
central 

If the findings lead to the conclusion that the lesion is central, the 
next problem is to locate the lesion moie definitely within the cranium 
The facility with which one is able to do this depends in a great 
measure on how well one is able to visualise the various pathways 
constituting the vestibulai appaiatus The simplest method of pio- 
cedure is that of elimination One begins with the labyrinth and 
proceeds biaim\ard, consideiing each structuie by itself 

CEKEBELLAR LESIONS 

Nystagmus — Of twent}-two cases of cerebellai lesion nystagmus 
was present in fourteen and absent in five and was not noted in three 
Spontaneous nystagmus most marked to the side opposite the lesion 
was noted in seven cases, and spontaneous nystagmus most inaiked to 
the side of the lesion was present in foui Spontaneous vertical nystag- 
mus was noted in five cases Spontaneous past-pointing was piesent m 
three cases and absent in thirteen and was not mentioned in six 

Heating — In four cases there was impairment or total loss of hearing 
of the nerve type on the corresponding side 

G M had partial impairment of hearing of the nerve type on the right side 
A test of the vestibular status indicated that there was spontaneous n3stagmus to 
the right and left, more pronounced to the left, and vertical nvstagmus upward 
There was no spontaneous past-pointing Caloric tests showed the right vertical 
canals to be normal after five minutes The horizontal canal on the right gave a 
positive reaction There was no vertigo or past-pointing The vertical and hori- 
zontal canals on the left gave a positive reaction At operation a cerebellar tumor 
was found springing from the inferior portion of the vermis and growing to the 
right, which could not be removed The otologist had made a diagnosis of cere- 
bellar neoplasm on the right side with pressure on the eighth nerve on the right 

A C had total loss of hearing and of vestibular function on the right side 
We considered the lesion to be a neoplasm of the angle The neurologist diag- 
nosed a cerebellar lesion with involvement of the pons Opeiation disclosed a 
cerebellar cyst on the right 

M C had almost total loss of hearing on the right side The vestibular test 
caused no response in the vertical canals on the right The horizontal canal on 
the right side gave a normal response, and the canals on the left were normal 
The otologist’s impression of a cerebellar lesion with neighboring phenomena 
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affecting the eighth nerve was confirmed at operation A neurologist did not 
examine this patient 

A F had marked impairment of hearing of the nerve type on the left side 
The vestibular test showed spontaneous nystagmus in all directions, chiefly to the 
left There was past-pointing with both arms outward The caloric test did not 
elicit nystagmus, vertigo or past-pointing in either canal The otologist diagnosed 

Table 1 — Spontaneous Nystagmus and Past-Pointing m Fomtecn of Tivent\'-Tzvo 

Cases of Cei ebellai Lesions 



Direction ol 
More Marked 

Past- 

Patient 

Direction Nystagmus 

Pointing 

G M 

B and L, L 

vertical, up 

None 

S W 

B and L L 

None 

B G 

B and L, L 

vertical, 
up and down 

Not noted 

I H 

B and L L 

None 

M Me 

L and E L 

Not noted 

A P 

All direc L 

tions 

Both arms 
outward 

S F 

To L To L only 

None 

M D 

To L To L only 

Not noted 

M 0 

B and L, B 

obliQue, up 
and to L 

Not noted 

B K 

BandL, E 

vertical, 
up and down 

Not noted 

B 0 

E and L E 

None 

I P 

E and L, Not men 

vertical tioned 

None 

A C 

B and L, Not men 

vertical, tinned 

up 

None 

0 N 

B and L, Not men- 

vertical, tinned 

up 

Inward, 
each arm 


Otologic 

Neurologic 

Diagnosis at 
Operation or 

Impression 

Diagnosis 

Autopsy 

B cerebellar 

E cerebellar 

Inferior vermis 

lesion, inter 

and vermian 

growing to 

ference with 

lesion 

the right 

function of 

8th nerve 
Bilateral cere 

R cerebellar 

B cerebellar 

bellar lesion 

lesion 

lesion 

Lesion in pos 

R cerebellar 

R cerebellar 

tenor fossa. 

lesion 

lesion 

midline cere 
bellar lesion 

B cerebellar 

L cerebellar 

L cerebellar 

lesion 

lesion 

lesion 

R cerebellar 

R cerebellar 

Verified 

lesion 

lesion 


R cerebellar 

L cerebellar 

B cerebellar 

lesion with 

lesion 

lesion 

pressure on 
brain stem 

L cerebellar 

L cerebellar 

Verified 

lesion 

lesion 


L cerebellar 

L cerebellar 

Verified 

lesion 

lesion 


R cerebellar 

R cerebellar 

Verified 

lesion with 

lesion 


involvement 
of 8th nerve 

L cerebellar 

L cerebellar 

Verified 

lesion 

lesion 


L cerebellar 

Lesion in pos 

L cerebellar 

lesion 

terior fossa, 

lesion 

Lesion in pos 

no further 
localization 

R cerebellar (?) 

R cerebellar 

tenor fossa 

lesion 

lesion 

B cerebellar 

B cerebellar 

Verified 

lesion with 

lesion with 

phenomena 

pontile in 


referable to 

volvement 


brain stem 

L cerebellar 

L cerebellar 

Verified 

lesion with 

lesion 

phenomena 
referable to 
brain stem 




the condition as a neoplasm of the left side of the cerebellum with pressure on the 
brain stem The neurologist did not consider this condition to be a neoplasm 
The findings at operation coincided mth the findings of the otologist 

Calouc Tests — The chai acteristic findings on caloiic stimulation m 
a patient with a lesion of the posterior fossa with localization in the 
cerebellum aie (1) diminution or absence of vertigo, (2) diminution 
01 absence of past-pomtmg or past-pomtmg in the wrong direction, 



Jahil 2 — Rcsttiiu of the Coiiipaiatwe Diagnoses, Otologic and Neurologic, with Operative oi Postnioi tcin Ohseizations in Eleven of rzocnty- 
Tzvo Cases of Ceicbellat Lesion in IFhtch Theic Was Not Diagnostic Agi cement on Localiaation 
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(3) noimal n}stagmus unless piessuie on the brain stem causes devia- 
tions from the noimal, such as siiontaneous vertical or oblique n}Stag- 
mus 01 perveited nystagmus on stimulation, and (4) normal hearing 
Occasionally, owing to piessure on the eighth nerve of a cerebellar 
neoplasm, there may be piesent impairment of hearing of the nerve t\pe 
Spontaneous past-pointing in one diiection or, in the absence of spon- 
taneous past-pointing, an inabihtv to pioduce reactive past-pointing is 
suggestive of a lesion in the ceiebellum On the other hand, when 
normal past-pointing of each arm in either direction can be produced. 
It IS piobable that the ceiebellum is intact As in all methods of diag- 
nosis, there aie exceptions to this rule, but in general the foregoing 
observation holds true 

EXTRACCREBELLAR LESIONS OF THE PONTILE ANGLE AND PONS 

There were eighteen cases in this group, including one of neoplasm 
in the pons There were an equal number of men and women Their 
ages varied between 23 and 71 years The duiation of illness before 
admission varied between eight months and fifteen years 

The most common symptom in this gioup was loss of hearing, this 
occuned in sixteen of the seventeen patients with tumor in the angle, 
and in fourteen of these it was the eaihest complaint, in two others 
loss of hearing was preceded by tinnitus In two, headache was the 
first S 3 Tnptom noted In addition to deafness, nine patients had a com- 
plaint of veitigo, headache and dimness of vision, three had attacks of 
transient blindness Eleven patients had a complaint of disturbance 
of gait, weakness or clumsiness, and two, of disturbance in speech and 
difficulty m swallowing 

^Vhen the growth is fully developed, the diagnosis of a neoplasm in 
the angle, from the vestibulai cochlear findings, presents little difficulty 
In the earlier stages, the presence of tinnitus and partial impairment of 
hearing of the nerve type with vertigo not uncommonly lead to a diag- 
nosis of Meniere’s disease With furthei changes in the cochlear nerve 
and especially with diminution, and latei loss, of vestibular function, 
the diagnosis becomes apparent 

Since a large percentage of all tumois of the biain are tumors of 
the cerebellopontile angle, a method that is so helpful m either local- 
izing them or excluding them from this region immediately becomes of 
utmost importance While it is true that the neurologist can diagnose 
lesions of the angle without a vestibular examination, it is equally true 
that general clinical phenomena must appear before such a diagnosis 
can be made Gordon ® cited instances of an unusual paucity of symp- 

6 Gordon, Alfred Unusual Paucity of Symptoms of Cases of Pontocerebellar 
Tumors, Arch Int Med 30 606 (Nov ) 1922 
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toms and signs m cases of tumor of the pontile angle On the other 
hand, with a vestibular examination a diagnosis can be made rather 
early, at a time when surgical intervention piomises the best results 
The number of conditions that could simulate a topical vestibulai 
symptom complex of the cerebellopontile angle are few, so that the 
vestibulai tests furnish a definite means of detei mining the presence 
or absence of such a lesion The following phenomena are usually 
regarded as characteristic in cases of tumor of the angle (1) on the 
side of the tumor, loss oi impairment of auditoiy and vestibular func- 
tion, and (2) on the opposite side, normal auditory function and normal 
responses fiom the horizontal canal but absence of responses for the 
vertical canals 

In brief, otologic examination reveals a loss of function on both 
sides except in the cochlea and horizontal canal of the ear on the side 
opposite the tumor In none of the five cases in which changes weie 
noted on stimulation of the opposite canals was this change observed 
On other occasions we have been able to demonstrate this finding 
When such a combination of both peripheral and central phenomena 
exists in the same patient, the lesion is naturally located m the cerebello- 
pontile angle A tumor in this situation destroys the eighth nerve and 
produces a typical picture of a peiipheral lesion on that side and, m 
addition, pressure phenomena which manifest themselves by various 
signs of a central lesion on a test of the opposite canals 

The presence of a peripheral lesion in this symptom complex is not 
difficult to determine, as the patient usually has a total loss of function 
of the eighth nerve in both branches, or, if the hearing is partially 
retained, the responses from the horizontal and vertical canals on that 
side are completely absent, making the evidence of a pei ijiheral lesion on 
that side fairly clear It is the element of a cential lesion that requires 
the gieatest interpietive skill None of our patients showed typical 
reactions on stimulation of the opposite canals There may be varia- 
tions, as in five of our cases, fiom this chaiacteristic reaction, making 
the intei pretation fai more difficult For instance, the patient’s hearing 
on the unaffected side may not be normal, owing to a long-standing 
catarrhal or suppurative process or perhaps to an old pi eexistmg degen- 
eration of the eighth nerve or cochlear nerve Again, the horizontal 
canal on that side may lespond but in such a manner as to make it 
difficult to detei mine that the response is perhaps not impaired as com- 
paied to that of the fully normal canal In cases of this type other 
phenomena are often exhibited which are indicative of a central lesion, 
such as vertical nystagmus, up or down or perverted ii} stagmus on the 
unaffected side or a definite disproportion between ocular responses 
and vertigo In one of our cases perverted in stagmus was present on 



Table 3 — Spontaneous N \slagnnis and Pasl-Potnimg in Cases of Tumoi of 

the Pontile Angle 


Patient 

Jlorc Marked 
Direction Direction 

Past 

Pointing 

Otologic 
Impression, 
Involtcmcnt o£ 

Neurologic 

Diagnosis 

Operation or 
Autopsj 

R R 

R and I , 

verticai, 

up 

Not men 
tinned 

None 

Peripheral 
portion of 

Jj 6th ncr\L 

Neoplasm 

L pontlli 
angle 

Operation 

J M 

R and I 
vcrtic li, 
up 

Not men 
tioned 

None 

Peripheral 
portion of 

L 8th ncr\e 

Ncopla=ni 

L pontile 
angle 

Operation 

J r 

R and L 

Not men 
tioned 

None 

Peripheral 
portion of 

R Sth ncre e 

Neoplasm 

R pontile 
angle 

Operation and 
autopsj 

T S 

R and I 

Not men 
tioned 

None 

Pcrlplicral 
portion of 
LSth nerec 

Neoplasm 

L pontile 
angle 

Operation 

S B 

R and L 

Not men 
tioned 

None 

Peripheral 
portion of 

R Sth nere e 

Neoplasm 

B pontile 
angle 

Operation 

A S 

R and L, 

verticai, 

up 

Not men 
tioned 

Not men 
tioned 

Peripheral 
portion of 
bth ncre c 
bilateral 
marked 

Neoplasm 
pontile angle 
bilateral 

Operation 

E R 

None 


None 

Periphcr il 
portion of 
h Sth ncr\c 
\erj little 
function 

Neoplasm 

L pontile 
angle 

Vutopsj 

r S 

B and L 
verticai 
up 

L 

Wltli botli 
arms to L 

Peripheral 
portion of 

R Sth nor\e 

Neoplasm, 

R pontile 
angle 

Operation 

A 1 

R and L 
vertical 
up 

Not men 
tioned 

Vi Ith both 
arms to L 

Ptriplicral 
portion of 

Sth nerre, 
total, bilateral 

Neoplasm 
pontile angle 
bilateral 

Operation 

L S 

R 


None 

Peripheral 
portion of 

R Sth ncre e 

Pontile 

neoplasm 

Operation and 
autopsy 

M S 

R and L 

Not men 
tioned 

None 

Peripheral 
portion of 

L Sth ner\ c 

Neoplasm, 

I pontile 
angle 

Operation 

J R 

R and L 

R 

Inward with 

L arm 

Peripheral 
portion of 

R Sth nerve 

Neoplasm 

R pontile 
angle 

Operation 

J D 

R and L 

R 

Spontaneous, 
direction not 
mentioned 

Peripheral 
portion of 

R Sth nerve 

Neoplasm 

R pontile 
angle 

Operation 

A N 

None 


None 

Peripheral 
portion of 

R Sth nerve 

Neoplasm 

R pontile 
angle 

Operation 

M R 

R and L 

1 

None 

Peripheral 
portion of 

DSth ner^e 

Neoplasm 

L pontile 
angle 

Operation 

r R 

R and L 

L 

To L with 
both arms in 
prone posi 
tion onlj 

Peripheral 
portion of 
li Sth ner\ e 

Neoplasm, 

L pontile 
angle 

Operation 

H C 

R and L 
vertical and 
oblique up 

R 

None 

Peripheral 
portion of 

L Sth ner\ e 

Neoplasm 

L pontile 
angle 

Operation 

L Sc 

B and L 

Not men 
tioned 

Not men 
tioned 

Peripheral 
portion of 

R Sth nerve 

Neoplasm 

R pontile 
angle 

Operation and 
autopsj 
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stimulation of the opposite horizontal canal, i e , vertical nystagmus 
upward and downwaid following such stimulation In three cases there 
was mteiference or wrong past-pointing with eithei hand on stimu- 
lation of the opposite canals In twelve of the cases of tumor in the 
angle there was a normal response on stimulation of the opposite 
vertical canals Caieful observation m such instances makes it possible 
sometimes to detect a definite diffeience between the activity of the 
horizontal and that of the vertical canals 

Table 4 — Induced Reactions Nystagmus and Past-Pointing in Cases of Tuinoi 

of the Pontile Angle 


Patients 

Loft Canals 

Right Canals 

R K* 

No response 

Positive reactions no past pomtinK 
with L arm 

J M 

No response 

Normal 

J P 

Normal 

No response 

J S* 

No response 

Vertical canals normal, no vertigo, 
horizontal canal perverted, nystag 
mus oblique, upward and to L, very 
little vertigo 

S B 

Normal 

Very weak, delayed responses 

A S 

Bilateral total lo«s of hearing, very little or no response R and L, inward 
past pointing on stimulation of each set of canals 

E B 

Paint response for nystagmus, no 
past pointing or vertigo 

Normal 

P S 

Normal 

No response 

A Y 

Normal nystagmus, inward past- 
pointing with each arm 

No response, inward past pointing 
with each arm 

L S 

Normal 

No response 

M S 

No response 

Normal 

J 

Spontaneous past pointing inward, 

L arm not influenced 

No response, hearing of B showed 
partial defect of nerve 

J D 

Normal 

No response 

A N 

Normal 

No response 

31 

No response 

Normal nystagmus and vertigo, past 
pointing with L arm but not with R 

P K 

No response 

Normal 

H C 

No response 

Normal 

L Sc 

Normal 

No response 


* An abnormal condition n as noted in the canals opposite to the site of the lesion 


The isolated loss or marked diminution of i espouses fiom the ver- 
tical canals on the opposite side, the occuirence of perverted nystagmus 
on stimulation of the opposite horizontal canal and abnormalities of 
past-pointing appear to be caused by pressuie of a tumor on the pons. 
In a case of a well advanced growth m the angle, abnormalities m past- 
pointing are fiequently observed either m the form of spontaneous 
past-pointing or as absence oi impairment of past-pointing after stimu- 
lation of the eai Crossed past-pointing, in nhich both arms past-point 
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inward or outlaid, ^^as not observed in our eases but has been noted 
on other occasions 

Nystagmus — The incidence of spontaneous nystagmus in the cases 
of tumor of the pons and pontile angle was as follows 



^umberof Direction of 

^ umber of 


Cases iSjstnginus 

Cases 

lesion on R 

7 Eot mentioned 

3 


More inarXcd to R 

O 


More marked to L 

1 


Eo njstagmuH 

1 

Lesion on I 

S Eot mentioned 

4 


More marked to L 

2 


More marl ed to R 

1 


Eo njstagraus 

1 

Bilateral lesion 

2 Jtot mentioned 

2 

Pontile lesion 

1 To R onlj 

1 


Of the fifteen cases of tumoi of the pontile angle localized to the 
right or the left, nystagmus was directed to the side of the lesion in 
four and to the opposite side in two, and the direction was not men- 
tioned m seven Theie w'^as no nystagmus in t\vo Spontaneous vertical 
n3’-stagmus was piesent in six cases 

Spontaneous Past-Poinhng — This w'as not present m eleven cases 
and was not mentioned in two In the five cases in which it was noted 
the distribution w^as as follows 


Lesion on R (3 cases) 1 case both arms to L 
1 case L arm Innard 
1 case direction not noted 

Lesion on L (2 cases) 1 case both arms to L (prone position) 

1 case past pointing, direction not noted 

Bilateral lesion (1 case) Both arms to L 

In the five cases in which spontaneous past-pointing was present, locali- 
zation was not helped by this finding 

Heal mg — There was total loss of hearing in sixteen cases in nine 
on the left side, and in sev'^en on the light Hearing was present in 
two cases In one there was marked impairment of hearing, although 
vestibular function was present, and m the other the hearing was moder- 
ately impaired, with total loss of vestibular function The neoplasm 
was found on the side corresponding to the loss of hearing 

C alone Tests — Changes in opposite canals on stimulation occurred 
as follows m four cases of tumor in the angle 


Patient Side of Lesion Observations 

J K R Spontaneous past pointing inward with L arm not influenced by stimu 

lation of L canal 

RE L Positive reaction R arm past pointed to R, no past pointing with L 

arm 


J S 


L 

L 


Eormal vertical canals no vertigo, horizontal canal showed perverted 
nystagmus oblique, upward and to L, very little vertigo 

Past pointing with L arm but not with R 


M R 
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COMMENT 

Keschner and Grossman " made a comprehensive repoi t on cerebellai 
symptomatology, with an evaluation on the basis of intiacerebellai and 
extiaceiebellar lesions From a study of table 5 it is evident that the 
disturbance in synergic movement occuiied moie constantly in the cases 
of cerebellar lesion The degree of involvement was also greater, as 
indicated by an analysis of the signs of ceiebellai involvement These 
were usually more marked on the side of the lesion They may there- 

Table 5 — Neuiologtc Signs and Symptoms m Tiventy-Tzvo Cases of Ceicbellar 
Lesions and Eighteen Cases of Tmnoi of the Pontile Angle 


Symp 

toms 


f Asjnergia 


Direct J 


1 Vestibular 


Indirect 


Cranial 

nerves 


Subjective 


Number of Cases 


r 

Cerebellar (22) 

^ 

Pontile Angle (18) 

Gait 

21 

9 

Station 

16 

10 

Attitude of head 

13 

10 

Ataxia of arm 

21 

9 

Ataxia of leg 

21 

4 

Adiadokokinesis 

16 

9 

Gordon Holmes sign 

6 

2 

Hypotonia 

5 

4 

Spontaneous nystagmus 

14 

16 

Spontaneous past pointing 

3 

5 

1 

2 

19 

14 

8, 4,6 

7 

7 ' 

5, sensory and motor 

8 

. 7 

6, sensory 

5 

2 

Corneal sensibility 

7 

4 

Peripheral facial 

5 

4 

8 

4 

17 

9, 10, 11, 12 

4 

4 

Signs referable to pyramidal 
tract 

16 

11 

Headache 

21 

13 

Vomiting 

19 

3 

Vertigo 

17 

12 

Diplopia 

7 

1 

Clumsiness of gait 

6 

9 

Diminished vision 

4 

9 

Deafness 

4 

16 (2 partial) 

Tinnitus 

3 

6 

Paresthesia of face 

S 

5 

Disturbance of sphincters 

1 

1 

Mental disturbances 

5 

4 


foie be used as a factor in distinguishing lesions within the ceiebellum 
as well as in localizing the side on which the lesion exists In the cases 
of cerebellopontile involvement the signs of asynergia were less maiked 
and occuried in a proportionally fewer number of cases, nevertheless 
they indicated the side on which the lesion existed The almost constant 
involvement of the eighth neive on the side of the lesion is a more 
lehable guide to localization in the cases of cerebellopontile involvement 
As a lule, the general s}mptoms of tumor of the brain appear earliei 

7 Keschner, Moses, and Grossman, Morns Cerebellar S> mptomatologv 
E\aluation on the Basis of Intracerebellar and Extracerebellar Lesions Arch 
Neurol & Psychiat 19 78 (Jan ) 1928 
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and aie moie pronounced in the cases ot ceiebellai involvement The 
cianial nerves are less impaiicd The caily onset and greater intensit} 
of the cerebellar sjniptoms, especially of disturbance in gait and ataxia, 
are in favor of a diagnosis ol intiacerebellai lesion The piesence of 
signs of ceiebellar iinolvement on one side, vith involvement of the 
pyiamidal tracts on the ojDposite side, is more m favor of a diagnosis 
of a lesion outside the ceiebellum compressing the pons Tinnitus and 
deafness, associated with invohemcnt of the trigeminal and of the facial 
nerve on the same side, aie earlv and almost constant symptoms m cases 
of lesion 111 the cerebellopontile angle 

CONCLUSIONS 

1 Caloric tests are of definite value in the localization of a lesion 
of the posterior fossa 

2 The differential diagnosis of an infratentorial from a supra- 
tentorial lesion can fiequentl}'’ be made 

3 Cerebellar neoplasms vhich have invaded the surface of the cere- 
bellum, because of pressure phenomena affecting the eighth nerve, ma> 
give signs of a neoplasm of the angle on otologic examination 

4 Caloric tests are of distinct value m the early diagnosis of a lesion 
of the cerebellopontile angle 

5 The so-called characteristic finding in a case of neoplasm of the 
angle, namely, loss of reaction on testing of the opposite vertical canals, 
IS frequently lacking Other evidence of indirect pressure phenomena 
may be present on vestibular examination 

6 A comparative diagnostic study by means of otologic, neurologic, 
surgical and postmortem observations on forty cases of lesions of the 
posterior fossa has been made 

1070 Park Avenue 

66 West Eighty-Seventh Street 

ABSTRACT OF DISCUSSION 

Dr Isidore Friesner, New York Some work which has developed this past 
vear at the Neurological Institute of New York is remarkable I believe that 
otologists have been rather slow in making observations on the eighth nerve The 
work of the ophthalmologists antedates that of the otologists by many years 
Recent neurologic work deals with the sense of smell These tests, which are 
fine and accurate, show amazing results There are two elements in the sense 
of smell the trifacial element and the olfactory element Patients from the general 
neurologic service were sent for these olfactory tests The persons making the 
tests were not informed of the diagnosis in any case I am told that it was 
possible to determine the side on which there was a disturbance of the trifacial 
element and whether there was a tumor of the posterior fossa or one of the 
angle and also the side on which the tumor was located That had been done 
repeatedly and correctly There is no question in my mind that the subject should 
be pursued in all hospitals where there is a neurologic service Otologists should 
continue to carrj out functional tests of the eighth ner\e m all neurologic 
conditions 



VALUE OF SPEECH TRAINING IN CASES OF CLEFT 
PALATE AND OTPIER ORAL CONDITIONS 


ERNEST E SCHARFE, MD 

MONTREAL, CANADA 

The quality of the patient’s speech is the best ciiteiion of the success 
of tieatment of cleft palate To obtain peifect speech in the majoiity 
of cases one has to coiiect not only the escape of air nasally but also 
defects of aiticulation The soft palate is pait of a muscular mechanism 
the function of which is to separate the oial cavity fiom the nasophaiyn- 
geal cavity duiing swallowing and dining speech This closuie must 
be complete foi coiiect articulation of eveiy sound m the English lan- 
guage except the thiee nasal consonants M, N and NG For the articu- 
lation of these consonants the an escapes through the nose, and the 
lesonance is essentially nasal It is appaient, theiefoie, that the palato- 
pharyngeal sphinctei not only must be capable of peifect closuie but 
must also be capable of veiy lapid movement 

REQUIREMENTS FOR SUCCESS IN TREATMENT OF CLEFT PALATE 

The following lequirements aie necessaiy foi successful lesults m 
the treatment of cleft palate 1 Theie must be competent palato- 
phaiyngeal sphinctei This may be accomplished by (a) operation, the 
use of an aitificial appliance or a combination of the two and by (b) 
exeicises to impiove the action of the palatopharyngeal sphinctei In 
other words, the patient not only must be given a good palate but must 
be taught to use it Wardill aptly said “The flist essential is to make 
the child valve-conscious ” The child must fii st be taught that the an 
must pass through the mouth duiing speech This is best accomplished 
by simple exeicises, such as blowing out the cheeks, blowing thiough 
the mouth as if blowing out a candle, blowing bubbles, etc Toy balloons 
are popular with childien and can be used to advantage For oldei 
childien whistling is a veiy good exeicise Palatal movement can often 
be impioved by touching the soft palate with a tongue depiessor wlnle 
the patient phonates AH Electiical stimulation of the muscles of the 
palate can be used on older children, but it is lather difficult to use and 
frightens the youngei patients My associates and I have not found 
It veiy useful The simplest and best method is to have the patient 
watch his own palate in a minor The miiioi should be sufficiently large 

From the Clinic for Speech Training, Children’s Memorial Hospital 
Read before the Section on Laryngology, Otology and Rhmology at the 
Eighty-Sixth Annual Session of the American Medical Association, Atlantic Citv 
N J , June 14. 1935 ^ ’ 
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so that he can also watch the mo\ ements of the insti victor’s ])alatc In this 
way he can visualize what is rcqiiiied, and the element of competition 
IS also useful Breathing exeicises and tongue exercises should also 
be started at this stage to prepaie the child for fiitine training in 
articulation 

2 The degree of intelligence is a veiy imjiortant factoi m the devel- 
opment of speech m an} child fudging from the stud} of the intelligence 
quotients of our patients, mental deficiency of varying degree is fairly 
common m patients with cleft palate It is also noticeable that defects 
of articulation are moie frequent and also more difficult to correct in 
the patient with a low intelligence quotient 

3 Ambition, discipline and cooperation are important factors in 
obtaining successful results 

4 The acuity of heaiing also has a bearing on the problem To 
learn to speak propeily the child must be able to hear the sounds cor- 
rectly The presence of a cleft palate makes a patient more susceptible 
to catarrh of the eustachian tube and suppurative otitis media, with 
resultant defects in heaiing, at an age at which acuit} of heaiing is most 
important 

5 Special tiaming is necessary This mvohes the previously men- 
tioned exercises and also the correction of defects of articulation Intel- 
ligent cooperation of parents and teachers is an absolute essential Speech 
training in a clinic once or twice weekly is almost useless unless a similar 
amount of time is spent each da} at home, and considerable of the time 
in the clinic is spent in instructing the paients how to tram the child 
at home 

CLEFT PALATE SPEECH 

Patients with cleft palate may be divided into five mam groups 
according to the chaiacteristics of their speech 

Group 1 Escape of air nasally and failure to articulate consonants (except 

M N and NG) 

Group 2 Escape of air nasally and defects of articulation 

(a) Omission of some consonants 

(b) Incorrect articulation of some consonants 

(c) Substitutions (T and D for K and G, W for R, etc ) 

(d) Compensatory speech habits 

Glottal stop 

Pharyngeal and nasal S 

Constriction of nares, etc 

Group 3 Only escape of air through nose 

Group 4 Defects of articulation only (no escape of air nasallj) 

(a) Omission of some consonants 

(b) Incorrect articulation of some consonants 

(c) Substitutions (T and D for K and G , W for R, etc ) 

(d) Compensatory speech habits 

Group 5 Normal speech 
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The defect pieseiited b}’' the patients in gioup 1 is, of course, the 
woist There is an escape of an thiough the nose when the patient 
makes all sounds, and he makes no attempt to aiticulate any except the 
nasal consonants His speech is not understandable, except possibly 
to his paients The intelligence quotient of such a patient is low, and 
healing may also be impaired One should not consider these children 
as hopeless, houe\ei, as we have two patients with speech defects of 
this type who acquiied understandable speech m two yeais The piog- 
nosis depends largely on the degree of intelligence, the cooperation of 
the child and the parent and the acuit)' of heaimg 

The patients in gioup 2 make up probably the largest group m the 
average clinic There aie escape of an nasally when some or all of 
the sounds aie made and ^allous types of defects of articulation The 
intelligence of the patients is much supeiior to that of the patients in 
gioup 1, in fact, many of the children are veiy bright The defects 
of aiticulation are of foiii main types (n) omission of some consonants, 
{h) incorrect articulation of some consonants, (c) substitutions and 
((/) compensatory speech habits The first three types are not neces- 
sarily typical of cleft palate speech They aie the types of defects of 
articulation which may be found m any child and are rather a persistence 
of baby talk Howerei, most patients with cleft palate show these 
defects to some extent If the patient is intelligent and cooperative, the 
defect IS usually quite eas} to collect 

In the fourth type of compensatory speech habits theie are the typical 
defects of articulation which aiise from a cleft palate The child is 
usually model atel}' intelligent and endeavors by various means to ovei- 
come the difficulties m speech caused by the cleft palate He first attempts 
to articulate the plosive consonants, P, B, T, D, K and G, and finds that 
the air escapes through the nose, spoiling the plosive effect He also 
finds that the onl}'' place he can get a complete closure is m the glottis, 
and this is the beginning of one of the most common compensatory 
speech habits m cases of cleft palate, namely, the glottal stop This 
IS made by bringing togethei the vocal cords, momentarily stopping the 
breath stream at this point, and then suddenly releasing it This is 
nothing more than the oidinaiy grunt, and a fair imitation of the plosive 
consonants may be obtained in this way The speech, however, is very 
unpleasant to listen to The glottal stop may be substituted for any 
of the plosives, but it is most commonly used as a substitute for K and 
G For P, B, T and D the child can usually learn the positions of the 
tongue and lip by imitation, and the glottal stop is not developed so 
often as a substitute for these consonants The S sound is one of the 
most difficult for the patient with a cleft palate to acquire In the first 
place, prolonged friction is necessary, and this is impossible without a 
closed palatophai3ngeal sphincter Secondly, it is ver) difficult to learn 
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the position of the tongue foi this sound In imitation The patients 
react to this in various wa}-s Those who are not very intelligent or 
are rathei indifleient are quite satisfied simply to let the air escape 
through the nose and with or without the aid of “constriction of the 
naies” get a fricative sound Of com sc, to the untiamed car of a rcr} 
young child whose hearing is not well de\ eloped oi who has some other 
auditoiy impairment there is possibl}’’ ver} little diffeience between the 
friction in the articulation of a coircct S sound and the rush of air 
through the nose that constitutes a nasal S Other patients, eithei 
owing to a higher grade of intelligence oi owing to the fact that then 
hearing is more acute, ai e not satisfied w ith a nasal S and de\ elop a 
pharyngeal S I do not know exactly how the) execute this, but the 
chief charactei istic of it is that it can be made with the mouth open 
The tongue is most probably drawm back close to the posterior pharyn- 
geal w^all, and the S sound is produced bj a rush of air through this 
space It is a much bettei sound than the nasal S but equall} hard to 
correct A few^ of the more intelligent patients learn the correct position 
of the tongue, and their S is a combination of a weak normal one sup- 
plemented b}’’ the escape of air nasall} Constiiction of the nares is 
one of the first habits that these patients acquire and is an attempt to 
limit the escape of air through the nose In this w'ay the} get a bettei 
plosive effect, but they also make the escape of air through the nose 
more audible 

These compensatory speech habits constitute the most difficult prob- 
lems in speech training, as the old habits must be forgotten before new’ 
ones can be formed 

The defect showm by the patients in group 3 constitutes, as a rule, 
one of the stages in speech training, and the escape of air nasally still 
has to be coirected either by furthei tiaining or b} further operative 
work 

The patients m group 4 present defects similai to those of group 2, 
except that escape of air through the nose has been eliminated 

Normal speech (group 5) is the ultimate goal that all hope for but 
too rarely observe in treatment of cleft palate 

CORRECTION OF DEFECTS OF ARTICULATION 

If the child has already begun to talk, the first essential is a thorough 
analysis of his speech before operation and again before commencing 
training To do this one must know the proper positions of the organs 
of speech for the vowels and moie especially for the consonants The 
classification of consonants in table 1 should prove useful This classi- 
fication is twofold, representing (c) the organs of articulation, as 
bilabial, labiodental, etc, and (&) the manner of aiticulation, as plosive 
fricative, etc 
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Most consonants can be pronounced with or without simultaneous 
vibration of the vocal cords If the vocal cords are not vibrating, voice- 
less consonants, such as P, T, K, F, TH. S and SH, are produced 
When the vocal cords are vibrating, r^oiced consonants, such as B, D, 
G, V, TH (V), Z, SH (V) and L, are the result Thus there are pairs 
of consonants similarl} articulated in the mouth but differing m that 
one of each pair must be accompanied by vibration of the vocal cords, 
such pairs are P, B , T, D , Iv, G , F, V , S, Z, etc There are also voice- 
less and voiced TH and SH Thus TH in thin differs from TH in 
then The SH sound in pleasure is the voiced equivalent of the SH 
in she 

It is very difficult by merely listening to a child’s speech to tell which 
sounds are at fault, so it is necessar}^ to test each consonant separately 
in simple words or syllables Tests should be made with words in 


T \BLE 1 — Classification of Consonants 



Bilabial 

Labio 

dental 

Dental 

Palato 

Alveolar alveolar Palatal 

Velar 

Glottal 

Plosive 

PB 



TD 


KG 


Xasal 

H 



N 


KG 


Lateral 




L 




Kolled 




R 




Pricative 


F V 

TH 

SZ 

SH 


H 


TH (V) SH (V) 

SemivoTTel W V 


* TH, voiceless as in thin, TH (V), voiced as m then, SH, voiceless as m she, SH (V), 
voiced as in pleasure 


which the consonant occurs at the beginning, at the end and in the 
middle It is quite usual to find patients who articulate a consonant 
at the beginning of a word or syllable but do not articulate it at the end 
All the consonants should be tested and the defective ones corrected by 
appropriate means 

At first It may be necessar)' to hold the child’s nose, or to get him 
to hold it himself, so that his ear may become trained to the correct 
sounds Many of the sounds can be learned by imitation, and the speech 
trainer must have an accurate knowledge of the positions of the organs 
of speech for each sound 

Plosives are usually moie easily learned than fricatives and should 
be taught first It is best to begin with P, B, T and D, as the patient 
can see and imitate the positions of the organs of speech for these sounds 
The voiceless consonants are as a rule more easily learned than the 
voiced These general principles also apply to the fricatives and other 
consonants 
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TESTS rOR COMPETENCY 01 THE PALAIOPII \R\ NGEAL SPHINCTER 

Contact between the soft palate and the posterior phar 3 'ngeal wall 
occurs at a level above the uvula, and it is difficult b} inspection alone 
to deteimine if the palatopharnygeal sphincter is competent It is also 
impossible to see whether it is functioning or not dm mg the articulation 
of consonants, except possibly K and G I ha\e seen several patients 
m whom the soft palate apparently functioned pei fectl\ on articulation 
of vowels but theie was no attempt at movement on articulation of 
consonants These patients appaiently did not icalize that they needed 
a closuie of the palatopharyngeal sphinctei except dining the articula- 
tion of vowels It IS therefore useless to judge the efficienc} of the 
sphincter by simply watching the soft palate iihile the patient phonates 
AH Bloving out the cheeks is equally umchable, as the patient soon 
learns to fill up any deficiencies with his tongue Blowing up rubber 
balloons is a fairly lehable test, but it does not tell one vhethei or not 
the palate is being used foi all sounds The two most simple and reliable 
tests are (1) the snorting test and (2) the stethoscope test The former, 
I think, was first described by Waidill, and I shall give you his descrip- 
tion of it “The patient is instructed to put the tongue slightly out 
and grip it between the lips Air is then sucked into the nose as in the 
impolite act of clearing away pharyngeal mucus A chaiacteristic sound 
resembling the snoie of a deep sleepei is produced and can be sustained 
and repeated if pharyngeal closuie is attained I think that the stetho- 
scope test is more reliable for judging the amount of air that escapes 
nasally and for determining if this escape occurs with all sounds A 
small glass tube is used to replace the bell or diaphragm of an ordinarj 
stethoscope This tube is held undei the patient’s nose while he is tested 
for all the vowels and consonants It can also be used to advantage 
for an intelligent patient by letting him listen to the escape of air through 
his nose and comparing this with the absence of this defect in a normal 
person The escape of air nasally is indicated by a haish sound which 
is very apparent to the ear of the listener 

I shall try to give as briefly as possible the lesults of oui work 
in the past three years The accompanying chait shows the progress 
m eleven of our patients for whom sufficient data are available (e g , 
intelligence quotient, etc ) 

Patient 1 was first classified in group 1 , i e , thei e was an escape 
of air through the nose in the articulation of all sounds, and he did not 
articulate any of the consonants except M, N and NG His intelligence 
quotient was 57 5 In two years he had advanced to group 4 , i e , there 
was no escape of air nasally but still some defects of articulation The 
patient is still m group 4, but he can now articulate practically all sounds 
correctly in isolation He still makes mistakes when he attempts sen- 
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tences, but his speech is faiily undei standable All the patients lepre- 
seiited m the chart have shown improvement Only one of the eleven 
(no 17) has, in my opinion, acquired perfectly noimal speech This 
patient when fiist seen m 1932 was in gioup 2 She made some progress 
in the first yeai , but in 1933 she was still in group 2 In 1934 she made 
very rapid progress and leached gioup 4, and the following year her 
speech was normal Six of the otheis have piactically normal speech 
and are making good pi ogress at school 

Table 2 gives in more detail the pi ogress of seventeen of our patients 
who have attended the clinic fairly regulaily This table includes the 
data shown graphically in the chart 

All the patients except two, namely, patients 10 and 15, showed 
improvement Patient 10 had an intelligence quotient of 75, but we 


Table 2 — Piogtess of Seventeen Patients 
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Intelligence 

Case 

Age 

1932 

1933 

1934 

1935 

Quotient 

1 

4 

1 

2 bed 

4 be 

4 b 

57 5 

2 

6 

1 

2 b 

2 b 

2 b 

56 5 

3 

8 


2 abed 

2 bd 

2 bd 

614 

4 

8 

2 bd 

2 bd 

2 b 

3 

07 0 

5 

11 

2 d 

2 d 

3 

8 

83 5 

6 

7 

2 cd 

2 d 

3 

S 

102 0 

7 

6 


2 be 

2 b 

2 b 

72 5 

8 

8 

2 be 

2 b 

4 b 

4 b 

70 0 

9 

11 

2 cd 

2 d 

3 

S 

75 0 

10 

3 

2 abed 

2 abed 


2 abed 

75 0 

11 
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2 abd 

2 d 

4 d 


12 

10 



2 cd 

2 d 


13 

17 



2 be 

2 c 


14 

4 



2 c 

2 c 


15 

3 

1 

1 

1 

1 


16 

4 

2 abed 

2 abd 

2 b 

2 b 


17 

3 

2 abed 

2 abd 

4 b 

6 

80 0 


did not get any coopeiation from the paients and made no progress 
Patient 15 was mentally deficient In four patients in whom there was 
escape of air through the nose following operation competency of the 
palatopharyngeal sphincters developed as a result of speech training 
Several others have no apparent escape of air nasally on speaking, but 
It can be detected by the stethoscope test Five patients mastered all 
their defects of articulation, and it is inteiestmg to note that they have 
an intelligence quotient of 75 or over The age shown m table 2 is 
the age at which speech training was commenced It is difficult to say 
at what age speech training shows the best results, as this varies con- 
siderably, depending on the intelligence of the patient As a rule very 
little IS accomplished before the age of 3, but I think that the patients 
should be kept undei observation from the date of operation 

It IS apparent that normal speech is \ery difficult to attain So 
far I have seen only two patients r\hose speech was absolute!} perfect 
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Howe\ei, although this goal is not reached \cr\ often, I think one 
can truthfull} say that the speech of these childicn can be definitely 
improved by speech training 

KnCOMMHNDATION 

1 Unless a patient with a cleft palate is given a competent palato- 
phar}ngeal sphincter In operation bcfoie he learns to speak, he mil 



Chart showing the progress of patients with cleft palate in overcoming speech 
difficulties Group I includes patients with escape of air nasally and inability to 
articulate consonants , group II, those with escape of air nasally and defects of 
articulation , group III, those v ith only escape of air nasallj , group IV, those with 
only defects of articulation and no escape of air through the nose, and group V, 
those nho have attained normal speech 

acquire defects of articulation, compensator}’^ or otherwise A compe- 
tent palatopharyngeal sphincter should therefore be established, if at all 
possible, before speech habits are acquired This does not mean that 
et ery child requires an operation at or before the age of 1 year Many 
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children are backwaid and make no attempt to talk till much latei than 
this, and the older the child, the less the chance that operation will 
piove fatal One must therefore adjust the date of operation to suit 
the individual case 

2 The patient should have a complete anal3^sis of his speech before 
opeiation if he has aheady begun to talk, and also before beginning any 
peiiod of speech training 

3 The patient, if old enough, should begin postopeiative speech 
training as soon as the palate is completely healed If he is too young 
for training he should leport at least once a month for observation 
This gives the instructor an oppoitunitv to advise the paients, and at 
the same time the child becomes accustomed to attending the clinic 

4 Observing the action of the palate by means of a minor is the 
best method of improving the function of the palatopharyngeal sphincter 

5 If foi any leason operation has to be postponed until aftei the 
child learns to talk, speech training should be started m the interval 

6 The period of training depends on the intelligence of the patient, 
but there should be a fiequent check-up, as theie is a tendency foi 
such patients to return to then old habits Two years of fairly con- 
stant observation is, I think, a minimum in most cases, and after that 
there should be a check-up evei}’ one or two months foi an indefinite 
period 

7 Cooperation of parents and teacheis is essential and is a very 
important factor in the ultimate success and in detei mining the duration 
of the period of training required 

SPEECH TRAINING FOR PATIENTS WITH OTHER ORAL CONDITIONS 

Other oral conditions which aie frequentl} of interest to the speech 
trainer are tongue-tie, enlarged tonsils and adenoids, iiiegular teeth 
and injuries to the soft palate 

Tongue-tie and enlarged tonsils and adenoids aie, m my opinion, 
very much overrated as causes of defects of articulation I have never 
seen a patient in whom a short fienulum was the cause of lisping (TH 
for S) or other defects As a matter of fact, the tongue requires moie 
freedom of movement for the aiticulation of TH than for S I think, 
theiefore, that the operation of cutting the frenulum linguae to improve 
sjieech should be discaided except m raie cases Enlarged tonsils and 
adenoids can cause a typical speech characterized chiefly by lack of nasal 
resonance, but it is a mistake to advise patients to have the tonsils and 
adenoids removed for coriection of defects of articulation alone Too 
often one hears the following histon “M} child could not say certain 
words correctly, and I was advised to ha\e his tonsils and adenoids out ” 
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Although defects of articulation are sometimes found in patients who 
have badly deformed teeth oi alveoli, I think that it is a mistake to 
conclude immediately that the one is the result of the other One should 
keep m mind the number of peisons who have very maiked deformities 
of the teeth and no defects of articulation The point I wish to stress 
IS that patients with the aforementioned conditions should have an analy- 
sis of their speech to determine if the defects of articulation are due 
to the deformities or to fault} position of the tongue during articulation 

Injuries to the soft palate present a problem in many ways similar 
to that of cleft palate The} usually occur m older children who have 
mastered the problems of articulation, and so defects of articulation 
are not usually present Escape of an through the nose, however, is 
very frequently a result of even slight injuries to the ^palate, especially 
in children Owing to the pain caused by movements of the injured 
palate, the child quickly learns to articulate without any movement of 
his palatopharyngeal musculature, and the lesult is escape of air nasally 
with all sounds This condition is liable to persist after repair and 
healing have taken place The escape of air through the nose m these 
cases, therefore, is due not only to the resulting scan mg and shortening 
of the palate but also to the fact that the patient has acquired a new 
speech habit He has forgotten how to use his palatopharyngeal sphinc- 
ter The treatment is the same as that used in the postoperative therapy 
of cleft palate The patient must be encouraged to direct the air stream 
through the mouth instead of through the nose I think that m these 
cases, if the child is old enough, electrical stimulation of the palate is 
useful However, I think that the best exercise is to have the patient 
watch the movements of his own palate in a mirror at least two or three 
times daily For these patients, as for patients suffering from cleft 
palate, treatment should not be delayed until bad speech habits are 
firmly established 

Miss Budden, Miss Hyde, Mrs Ismay and the Province of Quebec Society 
for Crippled Children gave willing and valuable assistance in this work 

ABSTRACT OF DISCUSuION 

Dr V H Kazanjian, Boston In cases of cleft palate some of the anatomic 
structures involved in speaking are deficient The most important deficiency is 
associated with the soft palate, which in most cases, even if operation is successful, 
IS shorter and stiffer than the normal palate This is not the only defect Some 
patients, especially adults, have marked distortion and irregularities of the teeth 
and defects of the upper lip and nose which undoubtedly contribute to the difficulty 
of their speech When the patient does not have the best functioning machinery 
he naturally tries to use whatever means he is equipped with, and as a result the 
physiologic coordination of the various tissues which enter into the mechanism of 
speech is not perfect Then, also, some parts remain underdeveloped while others 
become o^ erdeveloped For instance, many children with defective speech do not 
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make propei use of the tongue Again, some patients do not make proper use of 
their lips In other cases the muscles of the pharynx, especially the superior con- 
strictor muscle, seem to be very active This is often seen in patients who have 
not been operated on for repair of the palate 

Patients with cleft palate, especially adults, develop a false sound image, that 
IS, their ears aie not properly trained to be conscious of their own improper 
speech Therefore, it seems to me that the first step in training these patients is 
to educate their ears to distinguish defective speech from the normal Unless they 
are made conscious of this fact, there will be no intelligent effort on their part to 
correct their speech 

The second step is to teach them the correct use of the tongue and lips 
Dr Scharfe has given an excellent outline of his method of approach However, 
above everything else it is highly important to equip the child with as good an 
anatomic mechanism for speech as is possible with surgical measures or prosthesis 
For this reason it is important to correct the minor or major defects of the palate, 
nose and teeth From this point of view the surgeon cannot dodge the responsibility 
by merely turning the child over to a teacher for speech training 

However, it is gratifying for surgeons to see patients not equipped with a 
long palate gradually learning to speak properly under proper supervision For 
this reason. Dr Scharfe’s contribution is instructive and timely 

Dr G M Dorrance, Philadelphia A peculiar thing about the patient with a 
cleft palate is that he does not distinguish between his speech and that of a normal 
person The normal child is taught to speak gradually, or develops speech by self- 
instruction The child with a cleft palate goes through the same motions of speech 
as the normal child but does not produce the same sound That is the real diffi- 
culty 

The attainment of good speech in cases of cleft palate requires complete velo- 
pharyngeal closure Such closure is obtained by an operation which permits the 
velum to come into contact with the pharyngeal wall, so that the “palatopharyngeal 
sphincter” shuts off the nasopharynx The more efficient the closure, the more 
satisfactory the sjieech 

The essential factor, then, is reconstruction of the sphincter The opeiator must 
select an operation that m the individual patient before him will produce this 
closure Unless the operative procedure undertaken results in velopharyngeal 
closure, so far as good speaking voice is concerned it is a failure 

When the palatopharyngeal sphincter contracts, it shuts off the nasopharynx 
from the oropharynx In cases of deft palate the anterior segment of the muscle 
forming the pharyngeal iing is split, and the separate ends are far apart 

I advise operating on the child with cleft palate in the fourth or fifth year I 
have had no deaths, no complete failures and seldom any partial failures and no 
large sloughs The older the child, the thicker the palatal tissues If a good 
velopharyngeal closure is not obtained, it makes little difference when one starts 
speech training, but if phariiigeal closure is good, speech becomes satisfactory 
whenever training is started 

The teeth should be regulated, and openings m the dental arch must be cor- 
rected before proper speech can be expected 

Success comes easier and more frequently to a team of surgeons, dentists and 
instructors m speech 

Dr Ernest E Scharee, Montreal I wish to stress that it is necessary to use 
a standard classification of speech uhen reporting results of treatment of cleft 
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palate and that defects in articulation should not he neglected m the treatment 
From the patient’s point of view, the correction of these defects is as iinjKirtant 
as eliminating the escape of air nasallj All ha\e ‘^een patients evith cleft palate 
e\ith defects m the palate, and jet their speech was understandable On the other 
hand, I have at least two patients who ha\e perfect palatopharj ngeal sphincters 
and whose speech is not understandable, owing to defects in articulation alone 
So mj plea is that a standard classification for speech be adopted when reporting 
results 



A NEW PROCEDURE FOR THE TREATMENT OF 
WEB IN THE LARYNX 


REPORT or A CASE 
SAMUEL IGLAUER, MD 

CINCINNATI 

A web or diaphiagm in the larynx may eithei occur congenitally or 
be acquiied in the form of adhesions following injury to or ulceration of, 
the laryngeal mucosa A congenital web almost invariably occurs m the 
foim of a membrane uniting the vocal cords at the anteiior commissure 
and extending backwaid for a variable distance According to Him- 
melreicher,^ Radasch - and otheis, the congenital web lepresents an 
ai rested development of the larynx In the embryo the division between 
the ail and the food passage is piesent during the middle of the second 
month In the larynx the two arytenoid mounds and the future vocal 
cords are in approximation and begin to separate from behind forward 
during the third month The failure or airest of this process leads to 
the presence of a congenital web The web is always thickest at the 
anteiior commissure and tends to thin out towaid the posterior free 
bordei It is covered with epithelium on both its upper and its under 
suiface, and may contain connective tissue, muscle fibers, glands and 
cartilage 

A perusal of the hteiature shows that a congenital web is of very 
infrequent occurrence An acquired diaphragm, resulting from the 
formation of scar tissue within the larynx, may occur in any portion 
of the lumen Adhesions may unite the vocal cords, but the most common 
obstruction is usually found in the subglottic area 

The symptoms pomting to the presence of a laryngeal web vary with 
the site and extent of the obstiuction Theie is more or less interfeience 
with the production of voice, stridoi may be present and dyspnea may 
become manifest on exertion Indirect oi direct laryngoscopy leveals 
the presence of the obstiuction 

TREATMENT 

A review of the moie lecent hteratuie shows that the treatment of 
vebs uniting the vocal coids has not been veiy satisfactory and that 

From the Department of Otolar\ngolog>, College of ^ledicine University of 
Cincinnati 

Read before the meeting of the American Lar 3 mgological Association, Toronto, 
Canada Maj^ 31, 1935 

1 Himmclrcicher, G Kongenitale Stimmbander\er\\achsung, Arch f 
Ohrenli-, Nasen- u Kehlkopfh 101 169, 1917 

2 Radasch FI E , quoted b\ Clerf ^ 
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mere duision of the A\eb in the miclhne has usualK been followed by the 
letormation of the adhesion especially at the antcnoi commissure, where 
the w eh is thickest and the motion limited 

AIcKenzie " expiessed the following opinion 

When disco\erccl accidcntallj and causing no sMiiptoms — tlie usual e\ent — it is 
better left alone If stridor, daspnoea, or hoarseness necessitate treatment, the 
structure mac he cautioush destroc ed b\ diathermc cauterization Simple incision 
affords onh temporarc relief as the web reforms, and remocal through thcro- 
fissure opening is no better After its destruction the glottis should be kept patent 
be a culcanite tube 

Hodge ‘ recorded a case of a wch in a 9 }ear old hoy He made 
an incision along one cord and then used metal dilators repeatedly 
Aftei two months there was a slight reformation of the weh at the 
anterior commissure The weh was again incised and weekl}'' dilations 
carried out w ith no evidence of recurrence The a oice gradually 
nnproaed, hut the patient remained somewhat hoarse 

At the 1931 meeting of the ^Vnieiican Lar\ ngological Association, 
Cleif ■' reported three cases of congenital stenosis Two of the patients 
were infants and were successfully tieated ha diaision of the membrane, 
combined aaith tracheotoni) and repeated dilations to keep the incised 
edges apart 

Schroder® emploaed laryngofissure aaith excision of the diaphragm 
He then sutured the mucosa oa^er the raaa surfaces remaining after the 
removal of the aaeh The stitches pulled out on one side adhesions 
reformed and the patient aaas discharged aaith the anterior thud of the 
cords reunited 

Kiiegsmann ' reported a case m aalnch at interaals he emplo}ed the 
knife and punch, the diatherni} knife and coagulation and finally 
repeated incisions and daily bouginage He came to the conclusion that 
he aaould recommend surgical measures for a congenital aa^eb only as 
an operation of necessit} and aaould not expect an ideal result but 
avould be content aaith dividing the aa'eh m its thin posterior portion 
With “thick membranes” he aaould adaise laryngofissure aaith lemoa^al 
of the aa eb and keeping the lar} nx open until healing had occurred 

3 AIcKenzie, D Diseases of the Throat, Nose and Ear, St Louis, C V 
Alosbj Compana', 1928, aol 1, p 110 

4 Hodge, G E Congenital Web of the Laranx, Canad M A J 22 535 
(April) 1930 

5 Clerf, L Congenital Stenosis of Laranx, Tr Am Larjmg A 53 207, 

1931 

6 Schroder, K Ueber 3 Falle aon stenosierender Kehlkopfmissbildung, 
Ztschr f Hals-, Nasen- u Ohrenh 28 182, 1931 

7 Kriegsmann, G Zur operatiaen Behandlung des Diaphragma Larangis 
Congenitum, Ztschr f Hals-, Nasen- u Ohrenh 33 218, 1933 
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Beck ® came to a similar conclusion He stated that “various methods 
of treatment of laryngeal diaphragms have hitherto not been completely 
satisf actor} ” He reported an unusual case m a 16 year old girl who 
had been operated on m 1921 and again m 1932, with a recurrence of 
all hei symptoms by the following year He therefore performed lar}m- 
gofissure and inserted a rubber tube foi three weeks, after which the 
opening w^as closed Ele^ en months later the glottis was free, but there 
w'as film cicatricial tissue at the anterior commissure 

A year ago Wilkinson^ reported a case in wdnch a midline incision 
was made and bouginage emplo}ed Subsequently a second incision 
became necessary The final result show^ed the glottis about four-fifths 
patent 

In Tucker’s recent case repeated incisions w^ere found to be neces- 
sary to pre^ent adhesions, and at the time his article w^as wuitten there 
was still some fusion of the cords at the anterior commissure, for which 
further incisions w^ere recommended 

In addition to the methods of treatment mentioned here, Haslinger 
succeeded m preventing the reformation of adhesions by inserting a 
small silver plate between the severed tissues, but this method carried 
with it some danger of exciting perichondritis 

Jackson^- advocated an incision to release the w^eb on one side onl}, 
follow^ed by daily endoscopic dilation to prevent union Later, if neces- 
sary, the redundancy on the other side w^as removed 

Arbuckle recommended the use of surgical diathermy as a means 
of destioying scar tissue within the larynx 

A few^ months ago a patient with a cicatricial w^eb betw’-een her vocal 
colds came under my care Mindful of the uncertain results achieved 
by the usual methods of treating a laryngeal w^eb and considering the 
analogy betw^een w^ebbed fingers and a laryngeal diaphragm, I decided 
to apply the principle of the tw^o stage operation sometimes employed by 
the general surgeon for the treatment of syndactylism This consists 

8 Beck, K Ueber eine operative Behandlung des sogenannten Diaphragma 
des Kehlkopfes, Ztschr f Hals-, Nasen- u Ohrenh 35 303, 1934 

9 Wilkinson, R W Congenital Stenosil of Larynv, J A A 102 1756 
(May 26) 1934 

10 Tucker, G Congenital Web of the Larjnx, Arch Otolaryng 21 172 
(Feb) 1935 

11 Haslinger Sjnechie im vorderen \nteil der Stimmbander, Zentralbl f 
Hals-, Nasen- u Ohrenh 8 496, 1926 

12 Jackson, C Personal communication to the author Surgery of the 
Larjnx and Trachea and Endoscopic Surgerj of the Bronchi, m Lewis, Dean 
Practice of Surger^ Hagerstown kid, W T Prior Company, Inc, 1930, \ol 4 
chap 7, p 5 Peroral Endoscopy St Louis, Lar\ngoscope Compani, 1915, p 430 

13 Arbuckle. M Treatment of Cicatricial Stenosis of the Larynx Tr Am 
LarMic A 54 63, 1932 
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in passing a wire thiough the pioximal jiortion of the web between the 
fingeis and leaving the wiie in place until the epithelium has grown 
through fioin both sui faces, foinung a new commissure ^\.t the second 
opeiation the web between the fingers is completeh^ divided, the epi- 
thehnm-hned commissnie pie\enting adhesions fiom reforming 

RUI'OR r 01 CASE 

Hisloiv — Mrs A F , aged 26, came to me for trcitincnt on Dec 6, 193-1 Her 
chief complaint w'as hoarseness Slie stated that slie liad been treated for larMigeal 
papillomas beginning at the age of 4j4 a ears The papillomas had been remoaed 
on fiftj-two occasions oaer a period of from two to three a ears 

About eighteen months after treatment had been started, a tracheotoma tube 
had been inserted and had been worn for taao a ears After insertion of the tube 
no further larangeal treatments aacre giacn, and she aaas pronounced free from 
papillomas at the age of a ears There had been no treatment thereafter There 
aaas a histora of taphoid and diphtheria aaithout ana residua 




Fig 1 — A, a sketch of the cicatricial aaeb betaveen the aocal cords B, the 
appearance of the larjnx about taam months after operation (Sketch b} Dr John 
Myers ) 

A tonsillectoma aa'as performed under ether anesthesia in June 1934 and the 
patient avas told that she took the anesthetic aerj poorla, and had required inhala- 
tions of carbon dioxide and oxjgen together aaith injection of epinephrine as 
restoratives 

General physical examination revealed nothing bearing on her case Wasser- 
mann, Hecht-Gradavohl and Kahn tests (taken later) avere all negatia^e 

Examination — The patient avas av'cll developed and avell nourished She was of 
a rather nervous temperament A a'ertical keloid scar av'as present at the site of 
the former tracheotomy Her voice avas low-pitched, coarse and hoarse She 

spoke avith some effort There avas no dvspnea or stridor unless she became 

excited She cleared her throat frequently, but avas free from cough klirror 
examination of the larynx showed normal false a'oeal cords and aratenoid carti- 
lage avithout impairment of the movements of the cartilage Ihere was a well 
defined aveb between the vocal cords, extending from the anterior commissure to 

the middle of each cord (fig 1 A) The free border of the web was thin, 

crescentric and whitish The remainder of the aveb had the color of the laryngeal 
mucous membrane The aveb apparently increased in thickness tovv'ard the ante- 
rior commissure Laterally, it fused avith each cord On phonation, it folded up 
between the cords There avere no papillomas in the larjnx 
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Opeiaiion — On December 7, with the area under cocaine anesthesia, a 
Hashnger directoscope was introduced, and a knife puncture w»as made through 
the web near the commissure (A special!} modified Bard Parker knife and 
handle W'ere used for this purpose ) A spring ring (from a w^atch chain) , to 
w'hich a long piece of thin copper wire had been soldered, w^as held open by a 
laryngeal forceps and inserted through the puncture The spring w'as then 
released, closing the ring The attached wnre was brought out through the 
pharynx and nose A piece of rubber tubing w'as slid o\er the w’lre, w'hich was 
held m place wuth adhesive plaster attached to the cheek (fig 2) 

During the following w’eek the patient complained of some soreness in the 
throat, occasional gagging, a slight cough and some difficulty in sw'allownng On 
the fifth postoperatne da} a roentgenogram of the neck w'as taken This show^ed 
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Fig 2 A lateral roentgenogram shownng the spring ring anchored in the 

laryngeal w^eb R indicates the ring , JVJV,^ the w'lre 

the ring m good position wnthin the lar}nx, but the wore had broken (fig 2) It 
therefore became necessar} to remoie the ring This was done the following 
morning, at wdiich time the second operation was performed 

On December 13 the lar}nx was cocainized b} the drop method, and a Hashnger 
directoscope w-as inserted When cocaine was applied througli the directoscope 
tlie ring became detached and was remoied w'lth a forceps The w'eb was then 
excised by a V-shaped incision beginning at the hole left by the ring, and small 
remaining fragments w’ere removed with a punch forceps The piece remo\ed 
measured approximate!} 8 mm in diameter and raned from 1 to 2 mm in thick- 
ness The microscopic report read “Dense higliK \ascu!ar, subacute and 
chromcalh inflamed fibrous tissue coeered in part b} epithelium, some of which 
appears to be proliteratne in character There arc se\eral small areas showing 
epithelial erosmn of an ulceratue character ’ 
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Subsequent Com fr — Following the second optntion there was n slight tendena 
for the adhesions to reform near the anterior eominissnrc In order to counteract 
this, four da\s after the web hid been excised an 0 ’Dw 3 er iiituhation tube was 
inserted and allowed to remain for two daes 1 hereafter the intubation tube was 
inserted for from one to tw'o hours at intcreals of from four to sc\cn da\s The 
patient w'as adsiscd to practice \ocali?ation with her aoice placed at a higher pitch 
At the end of a month she w'as dismissed At that time she spoke with less effort, 
and her voice was improxcd hut was still hoarse and low-pitched A slight adhe- 
sion (about 1 mm ) w'as still present at the anterior commissure 

Through the kindness of Dr John ^feers, the patient was reexamined in 
Kansas Cit}, where she resided About two months after operation he reported 
that there w'as a web of from 2 to 2 5 mm in the anterior commissure (fig 1 B) 
and that the cords mo\ed and coapted properh, but that her \oicc was “husk}' and 
heavy ” 

Four months after operation the patient wrote “I have spoken aloud several 
times This strange, new voice is at its best in the morning In the evening it is 
almost entirclj gone This voice sounds as though I was recovering from larvii 
gitis It seems funnv to possess tw'O voices” 

COMMENT 

By the method of treatment employed m this case, a ver} fan but 
not entirely perfect anatomic and functional result was obtained As 
stated pieviotisly, the bieakmg of the wiie attached to the ring rendered 
it necessar)' to lemov'e the lattci before the time originally planned 
Within limits, the longer the ring can be retained the bettei the chances 
of obtaining an epithehum-lmed commissuie, w’hich is essential for the 
success of this pioceduie If I repeat this operation on anothei patient, 
I shall allow the ring to remain m the laiynx for about thiee weeks 
and shall use a piece of braided silk instead of wore to anchor the ring 
This wall be more comfortable foi the patient 

It IS questionable wdiethei the ring technic could be earned out 
on an infant without resorting to tracheotomy as an adjuvant 

SUMMARY 

A leview is giv'en of the vanous methods of treatment of a laiyngeal 
web as reported in the more recent literature 

A new, two stage procedure, based on an operation foi syndactjdism, 
has been applied to the treatment of a laiyngeal web 

The operation consists of inserting an indwelling spring i mg through 
a puncture in the web at the anterior commissure 

After epithelization has occurred about the ring, the web is remov'ed 
by a V-shaped excision with its apex at the newly foimed commissuie 
A case is reported m vv'hich this technic was cairied out 
707 Race Street 



STAPLES AND DOUBLE-POINTED TACKS AS 
FOREIGN BODIES 

AIECIIAXICAL PROBLEMS OF BROXCIIOSCOPIC EXTRACTION 
CHEV\UER JACKSON, MD 

AND 

CHEVALIER L JACKSON, MD 

PIIILVDELPHIA 

A double-pointed object requnes no definition, its name is definitive 
The leason it requires sepaiate classification arises from the peculiar 
and enormoush greater difficulties of safe endoscopic removal as com- 
pared vith those of remoAal of smgle-pointed objects Staple is the 
name applied to a double-pointed nail used for fastening wires to w^ood 
Double-pointed tacks are used chiefly for la\ing floor matting Double- 
pointed wires used m machine-made baskets, automobile upholster} 
pins, some kinds of paper-clips metal fasteners and some kinds ot 
hairpins belong in the same categoi) 

From the all-important point of mcw' of the solution of the mechan- 
ical problem of peroral bronchoscopic removal there are tw^o classes 
of bodies, the bendable and the unbendable Figures 1, 2 and 3 give a 
good example of the bendable class Figures 5, 10, 11, 12, 13. 14, and 15 
are good illustrations of the unbendable and unbreakable type 

INCIDENCE AND ETIOI OGY 

From the literature one would suppose that double-pointed objects 
are rare as foreign bodies, but in the annals of the bronchoscopic clinic 
they seem to be not uncommon There are in our records fifty-one 
cases of double-pointed objects as foreign bodies, of which twenty- 
seven have been of the unbendable, unbreakable class in tw^enty-four 
cases the type w^as unclassified 

As noted many years ago,^ one of the fundamental causes of foreign 
bod} in the air and food passages is carelessness in putting inedible 
substances in the mouth Staples and double-pointed tacks occurred as 
foreign bodies as the result of being put in the mouth (a) by chil- 
dren w'ho used them as to}S or (b) by adults who held the staple or 
the double-pointed tack in the mouth w'hile w^aiting to drive it in the 
course of w^ork One remaikable case of the latter group may be cited 

Case 3051 — A man aged 56 was standing on top of a step-ladder substituting 
staples for nails in a ceiling He was holding in his mouth two staples and a 

1 Jackson, Che\alier Foreign Bodies in the Larinx, Trachea, Bronchi 
and Esophagus Etiologicallv Considered, Tr Sect Laryng Otol & Rhin A M A 
1917, p 36 ’ ' 
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nail with winch to make Iiolcs to facilitate drninp: in tlic staples In pulling an 
old nail from the ceiling with jilicrs the nail c.inic awa\ so siiddenh that the 
patient fell from the ladder, and m so doing he nispiratcd into the tracheobronchnl 
tree the tw'o staples and the nail he was holding in Ins mouth (fig 15) 

No case of a staple as a foreign both has so far occtiried as the 
result of accidental presence m food 

Prophylaxis is simple m principle If no one put such inedible 
things in his mouth these accidents w ith foreign bodies -would not 
occui In piactice, howeter manv difficulties are encountered The 
slack o\ei sight many parents give then children, the difficult} of eter- 
nally watching the tery 3 0ung child force of habit in adults and 
ignoiance of dangei on the pait of patents and workmen all call loudly 



Fig 1 — A double-pointed automobile upholstery pm lodged points upw'ard in the 
bronchus of the right lung of a boy aged 10 j^ears 


for a campaign of education in the pievention of these and othei acci- 
dents with foreign bodies Very young children should not be per- 
mitted to play with such potentially dangerous objects, and older 
children should be taught not to put them in the mouth 

PATHOLOGIC changes 

When a staple first reaches a bronchus the local reaction is moderate 
because the foreign body is of metal and is not obstructive, there is 
free by-passage space for ventilation and drainage Before long, how- 
ever, because of the hereinafter mentioned characteristics the staple 
works a little deeper and the points become covered with a proximal 
annular edema that hides the view' of the points as approached with 
the bronchoscope from above (fig 5 ) The foreign body undergoes 
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changes, the gahanizing or tinning, it either is present, is soon lost 
b} gahanic action- the steel con odes lapidly and its roughened sur- 
face introduces infection undei the epithelium the mucosa swells, 
granulations form and the b} -passage spaces are obliterated This 
obstruction to \entilation and drainage soon resultb m suppuiation m 
the tnbutar} area of the lung At fiist the condition is one of drowned 
lung, that is the pus is contained in the noimal passages It the 
foreign bod} is not removed the walls of the natural passages break 
down and pulmonar} abscess lesults The suppuration is almost 
inAariabh foul We ha\e noted ^ in cases of prolonged sojourn of 
the foreign bod} a remarkable resistance to suppuratne niAasion by 
the bronchial route as compared wnth that b} the hmphatic or the 
Aascular route ^Ye ha\e eMdeiice also that metallic substances in the 
bronchi in undergoing oxidation inhibit the suppurative process by 



Fig 2 — Schema illustrating the solution of the problem of the bendable type 
of double-pointed foreign bod> presented in figure 1 At is indicated how 
elongation and shortening of the bronchi have buried the points in the mucosa , to 
make traction would drne these diverging points outw'ard through the bronchial 
W'all, frustrating remoial and inflicting serious trauma A slight push dowmw'ard 
IS sometimes necessary to release the points At B is illustrated the application 
of the approximation forceps At C the points are approximated At D the 
bronchoscope is showm pushed from c to / down over the approximated points, 
safe!} sheathing them for withdraw'al Note that the sheathing is not done by 
traction on the forceps 

ionization - The pathologic changes in the tissue and their relation to 
the changes in the foreign bod} itself hai e been considered elsewdiere * 

2 Jackson, Cheialier Observation on the Pathologj" of Foreign Bodies in 
the Air and Food Passages Based on the Anahsis of Six Hundred and Twenty- 
Eight Cases, Surg , Gynec & Obst 28 201 (^larch) 1919 

3 Jackson, Chevalier (a) Suppuratne Diseases of tlie Lung Due to Inspi- 
rated Foreign Bodj Contrasted with Those of Other Etiology, Surg, G 3 mec & 
Obst 42 305 (March) 1926, (b) Peroral Endoscop 3 and Lar 3 mgeal Surger 3 , 
St Louis, The Lar 3 mgoscope Compan 3 , 1915 (This book is out of print, but is 
in most libraries The French translation, entitled “Endoscopie et chirurgie du 
lar 3 nx,” is still obtainable from the publisher, Gaston Doin, Pans) Footnote 2 

4 Jackson, footnotes 2 and 3 



Fig 3 — Roentgenograms sliowing a double-pointed fastener lodged point 
upward in the bronchus of the lobe of the left lung of a ho\ aged 11 jears The 
foreign bod\ being bendable, the points were made one b\ approMmation and 
w'ere then sheathed in the mouth of the tube for withdrawal The foreign bod^ 
had been m the lung three and one-half a ears, >et being of brass, the corrosion 
of the metal had not been sufficient to dull the sharpness of the points or to cause 
breakage 



Fig 4 — Roentgenogram of a baby aged 8 months, showang a double-pointed 
bassinet wire fastener entangled in the w'alls of the cervical esophagus All 
instrumentation W’as contraindicated for ten days after admission The swollen 
tissues full of air had almost asphyxiated the baby The subcutaneous emphysema 
and cellulitis were due to alternate pulling and pushing on the foreign bodj before 
admission The mechanical jiroblem was of one point resisting upward traction 
and another resisting the dowmward propulsion necessary to free the penetrated 
upward point The solution was to free and sheathe the upper, straight point , 
the curved point did not resist upward traction This case is illustrate e of 
contraindications to the approximation method 
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SMMPIOAI UOLOGY AND PROGNOSIS 

It IS funclamcnlal to lemcmlici that the symptoms picsented depend 
laigely on the stage at nhich the patient is seen The jiatient may be 
cntiicly S}mptomlcss oi he ma} he moiibund fiom piolonged chiomc 
sepsis Avith 01 without exsanguinating hcinoiihages The initial S3mp- 
toms aie coughing, choking and gagging, these aie piacticall}^ ne^el 
absent, but in childien the) ma} go unobseived The cough subsides 
m a fen minutes oi houis, then follows a piolonged symptomlcss 
inteival Aftci a fen nceks oi months pioductne cough de^elops, 
and the sputum is mcieasingl} puiulent, foul and blood-tinged Palloi 
and emaciation piogiess and clubbed fingeis and watch-ciystal nails 
complete the s}ndiomc ol chionic pulmonai) sepsis In the caily stages 
theie is usuall} no ie\ei , latei the tempeiatuie is of the daily fluctuating 
septic t}pc. usualK nith a modeiate high point The pulse langes lela- 



Fig 5 (case Fbch 409) — Ihe patient was a man aged 43 The illustration 
gues a bronclioscopic view ol a large fence staple of galvanircd steel which had 
been m the mam bronchus of the left lung foi two a ears Acute edema due to 
previous efforts at removal masked the clnonic lesions somewdiat Localized 
bronchitis and perichondritis wcie present The ring of reddish sw'clhng hiding 
the upward-projecting points was fibrous mfiammatorj'' tissue Theie w'ere 
granulations deepei down below' the fibrous ring w'liere the staple had been lying 
The points w'cre lemoAcd be means of the bronchoscope through the mouth by 
cephalic version, the points being disembeddcd, brought upw'ard and turned dow'ii 
into the bronchus of the right lung, the oiificc of w'hich is show'ii to the right 
The limitation of the inflammation after tw'o a ears was remarkable The carma 
AA'as not thickened, and the right bronchial orifice Avas normal 

tiA'cly to the lange of tempciatiue Respiiations, unaflected m the 
eaily stages, inciease in late latex Leukocytosis is usually less m 
degiee than m most othei suppuiativc pulmonai y conditions 

Theie is no immediate dangei to life, but ultimately the secondai}' 
pulmonai} suppuiation aviII piove fatal The piognosis as to lemoval 
IS good, all such objects can be lemoved thiough the mouth, piacticall) 
without moitaht} if no injudicious efloits at lemoval have pieviously 
cieated potentiall) fatal complications 
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MLCIIANICAL PKOULFAIS OP LMJOSCOI’IC IXTRACIIOX 

The fundamenlcil piinciple in dealing ^\lth all jiomted objects ii> 
that advancing points peifoiatc wheicas ti ailing points aic relatnely 
harmless (fig 7) As Mith singlc-pointed objects, wc have norked 
out methods of dealing nith double-pointed objects that aie almost 
always successful, and when used nith care these methods ha\e prac- 
tically eliminated all danger to the life of the patient 

Bendable and Douhlc-Poinlcd Objects — The characteristic of for- 
eign bodies of this class is that, the foieign bod) being bendable, the 
two points ma^ be approximated and ma) thus be made one (figs U 
2 and 3) This one, combined point may be sheathed with the mouth 
of the tube oi otherwise before it is ad\anced upward Double-pointed 
pins, paper-clips and metal clips aic common examples of foreign bodies 
to wdiich this appioximatne technic is well adajited Hair pins con- 



Fig 6 — Illustration of the nomenclature given to parts of the staple 
{A) and the double-pointed tack (B) useful for brevity and clearness 
of description of manipulations in the solution of mechanical problems of endo- 
scopic removal of foreign bodies The curved part is called the head because it 
IS where the hammer strikes, and it corresponds to the head of a nail The 
extremities of the staple diverge at a small angle The extremities of the double- 
pointed tack are parallel Either object may have been deformed before it became 
a foreign body, the points may be eaten awa 3 ’^ by oxidation after a long sojourn 
It IS well to learn of such changes by roentgen examination before planning the 
technic of removal 

sidered as foreign bodies ate of two kinds The standard model, with 
two separated and sharpened points, when lodged points upward, as it 
usually is, requires approximation and sheathing of the points before 
removal - The recently devised “bobette” or sliding pin has tw^o ends, 
but they are tightly approximated and moreover are not potentially 
traumatizing because they are not pointed These pins as foreign 
bodies have been considered elsewheie'* 

5 Jackson Chevalier, and Jackson, Chevalier L Bronchoscopy, Esophago- 
scopy and Gastroscopy, ed 3 Philadelphia, W B Saunders Company, 1934 




Fig 7 — Schematic illustration of the fundamental principle of safeU in dealing 
\\ith sharph pointed foreign bodies, nameh, “ad\ancing points penetrate, trailing 
points do not’ (Tackson, C Ann Surg 75 1 1922 footnotes 3b and 5) If 
the staple, A, is rotated in the plane of the extremities in the direction indicated 
b\ the ciir\ed darts the point, E, becomes an ad\ancmg point, it rips in at F 
and A\ill penetrate if mo\ement is continued On the other hand, the same nlo^e- 
ment of the foreign hodi at the same time causes the other point, F, to retreat 
to E, Its relation to the tissues becoming a trailing point with no danger of 
trauma so long as mo\cment continues in this direction Therefore, during ^erslon 
in the direction of the cur\ed darts A to B the point C ma^ be disregarded as 
harmless because its moAcment is trailing On the other hand, the point F must 
he guarded ^\lth utmost care because the same mo\ement of the foreign bod\ 
that causes the point C to trail causes the point F to ad\ance If point E is 
properlj controlled, complete lersion in the plane of the extremities may be 
safelj accomplished and the foreign bod^ deln ered h} the head \\ ith points trailing 
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Fig 8 — Schematic illustration of cephalic ^erslon ^ertlcaI to the plane of 
the extremities When traction on the head of the staple A is made by the forceps 
in the direction of the dart B both points are advancing points, they np into the 
tissues and come to a standstill Continuation of traction causes the head to 
rise verticall}" to the plane of the extremities until position C is reached, then, if 
traction is continued version is completed (D, E and F) and results in delnery 
by the head, in the direction of the dart F, A\ith both points trailing Obvioush, 
considerable penetrating pressure is put on the wall of the bronchus by the points 
If the length of the staple exceeds by more than 3 mm the trans% erse diameter of 
the passage invaded the danger increases in direct proportion to the length The 
rotation forceps are used for this, the\ must be perfecth adjusted 
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bnbcndablc, Uiibi cabable, Douhlc-Ponilcd Foicign Bodies — The 
foreign bodies in this class most frcqucntl} encountered are staples 
and double-pointed tacks — especially staples (figs 5, 10, 11, 12, 13, 14 
and 15) These ma} cause fatal results if reino\al is attempted without 
a pel feet conception of the potentially fatal character of the foreign 
body when manipulated Then char.acteri sties arc 1 The\ are made 
of rigid steel to render it possible to diive them into wood 2 The 
points are Aen shaip and penetrate easih because the} arc triangular 
in cross-section like surgical needles 3 The blanches m most instances 
dnerge at a small angle directing the points toward the walls of the 



Fig 9 — The points AA of a staple are almost al\va^s buried because of the 
elongation and shortening of the bronchi or, sometimes, because of injudicious 
traction in the direction of the dart Compare with figure 5 

invaded passage, which renders the points certain to up into the w^alls 
if traction is made 4 Tlie shape of the foieign body favors its work- 
ing deeper into the tracheobronchial tree by a ratchet-hke action Under 
enlargement and diminution of the lumen and elongation and shorten- 
ing of the bronchi at each respiratory cycle and at each cough the head 
slips dowm easily, but upw^ard movement of the foreign body is pre- 
vented by the points ripping into the bronchial wall , the result is that 
the foreign body is forced down into the smallest bronchus it can enter 
and the points are buried below a proximal ring of edema, so that 
through the bronchoscopy only the central part of the head is seen 

(fig 5) 
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When ti action is made on a staple lodged point upwaid, because of 
the diveigence of the exti emities one oi both of the points almost always 
entei the bionchial nail, pi eventing upwaid movement of the foieign 
body To icleasc the foieign bod} it is necessaiy to push downward, 
and unless gieat caie is taken it will be pushed to a lowei position than 
It pievioush occupied Patients have come to our clinic with staples 
that b} lepeated pushing and pulling have been foiced towaid the 
peiipheiy as fai as then sire would peiinit them to be pushed, this 
enoimoush inci eased the difficulties of safe disentanglement, though m 
no case has safe hi onchoscopic lemoial been lendeied impossible 
Coiiosion may have destioyed the points of a staple so that they 
do not catch in the bionchial w^all In such cases the foieign body 



Fig 10 (case Fbdv 2944) — Anteroposterior and lateral roentgenograms of a 
boy aged 17 showing a large staple m the bronchus of the left lung The history 
indicated that it had been lodged m the orifice of the left bronchus two years 
previously and had worked downward to the position indicated here It was 
embedded m a suppurating bed surrounded by granulation tissue Removal was 
accomplished through the mouth by means of a bronchoscope after cephalic version 
The divergence of the extremities and the sharpness of the points are well shown 

may slide upwaid when traction is made, and if the mtiudei is lotated 
so as to bung the plane of coiioded points to coiiespond with the 
sagittal diameter of the glottis it may come through If such a foieign 
body is in the esophagus it must be lotated so that the plane of the 
points coiicsponds to the fiontal plane of the body in ordei to come 
up between the ciicoid cartilage and the ceivical portion of the spine 

6 Jackson, Chevalier A Fence Staple m the Lung A New Method of 
Bronchoscopic Removal, T A M A 64 1906 (June S) 1917 
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Fig 11 — The length of a staple is shown in the .nitcroposterior projection, 
but in this roentgenogram the impression of the distance of separation of the 
points IS deceptne Ihe equation of foreshortening as well as that of magnifi' 
cation must be determined b\ additional roentgenograms in working out a solution 
of the mechanical problem The patient was a man aged 50 The sojourn of the 
foreign bodj was eleven weeks 



Fig 12 — In this case the points are in a different relative plane from those in 
figure 11 In neither of the projections does the film show the maximum sepa- 
ration of the points Another roentgenogram in the plane of maximum separation 
should be made Of vital importance m removal is the proximity of the median 
point to the pericardium The patient was a girl aged 9 years The sojourn of 
the foreign body was one week 
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Almost always, howevei, the points of staples and double-pointed 
tacks aie shaip and up into the bionchial wall m such a way as to 
pieAcnt icmoval without eithei sheathing of the points oi veision of 
the foieign body 

Roentgen E.xanunatwn — Of hist impoiLance in the study of the 
mechanical pioblem of bionchoscopic exti action in a case of staple 
lodged in the tiacheobionchial tiee is the roentgen study It will not 
do to go ahead nith bionchoscopic lemoval on the basis meiely of a 
fluoioscopic lepoit that theie is a staple in the lung One must have 
roentgenogi ams m the anteioposteiioi and lateial piojections and an 
additional one made in the plane necessaiy to demonstiate the gieatest 



Fig 13 — Anteroposterior and lateral roentgenograms of a man aged 57 show- 
ing a staple entirely within the bronchus of the middle lobe Both roentgenograms 
show a foreshortened shadow, another projection was necessary to show the 
maximum separation and sharpness of the points, the divergence of the extremities 
and the full length of the staple, all of which was of vital importance m getting 
a proper conception of all the elements involved m the solution of the mechanical 
problem The staple was removed by cephalic version in the plane of the 
extremities 

distance between the points, this is not only to show the spiead of the 
staple but also to deteimine the position of its gieatei plane Still 
another roentgenogram is necessary, it should be so made as to eliminate 
foieshoitening, and thus deteimine the actual length of the staple (figs 
11, 12, 13 and 14) The loentgenologist must do four things (1) 
make proper i oentgenograms , (2) indicate whether the foieign body 
IS of noimal shape oi is defoimed, (3) indicate whethei the points have 
lost then shaipness by coiiosion, and (4) furnish an exact duplicate 
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of the foieign bod} in the lung, duplicating si/e, length sharpness of 
the points and degiee of dnergence of the blanches" 

Cephalic Vci <11011 — The extremities of the staple may be turned 
do^\n and the foreign bodv delnered b} the head if (a) the staple is 
no longei than the tians\eise di.imeter of the iinaded bronchus or 
(b) if thcie aie branch bronchial orifices into which the extremities 
can be guided This method has been in successful use for twenty- 
fi\eyeais ® The ^erslon ma} be in the plane of the extremities ffig 7) or 
Acrtical to the plane of the extremities (fig 8) The latter method is dan- 
gerous with long staples, that is, those the length of which greatly exceeds 
the diameter of the bronchus at the location of turning The bifurcation 
of the trachea affords the greatest width of lumen for ^crsIon, next 



Fig 14 — Neither of these roentgenograms is made in a plane to show the 
greatest separation of the points A third film should be made in such a case 
so as to eliminate the equation of foreshortening in order to facilitate accurate 
matching of a duplicate for the use of the bronchoscopist in the \\orking out of 
the mechanical problem The patient was a man aged 77 The sojourn of the 
foreign bodj was nineteen days 

in wndth is the wndening at the orifices of the bronchi of the upper and 
the middle lobe, lesser wndenings are at the giving oft of branch 
bionchi In the hypopharynx the version may be done m situ In the 
esophagus endogastric version is best The foreign body is seized at 
the middle of the head with rotation forceps , it is then guided gentl} 
dowm into the stomach, where there is always plenty of room to turn 
it over without trauma 

7 Jackson, Chevalier, and Jackson, Che\aher L Foreign Body in Air and 
Food Passages, in Case, J T Annals of Roentgenologj', New York, Paul B 
Hoeber, Inc, 1934, \ol 16 

8 Jackson, footnotes 3b and 6 
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INSTRUMENTS 

Sheathing foiceps aie piactical if the staple is fixed, otheiwise the 
staple will lotate so as to lender accuiate application difficult Two 
cyhndiic foiceps nia)^ also be used, one to sheathe each point sepaiately 
The staple bionchoscope is the best of all means for solution of 
the pioblem By this method both points are sheathed m the mouth 
of the tube of oui special staple bionchoscope, removal of very large 
staples lequnes the pnoted foim of this special bronchoscope The 
bionchoscope is gently guided down ovei the points, the foreign body 
must not be pulled into the mouth of the tube because this would cause 
the points to penetiate the walls In oidei to facilitate the sheathing 
the foieign body must be fixed with the special, broad-jawed forceps. 



Fig 15 — Roentgenogram of a man aged 56 showing two huge fence staples 
and a nail m the bronchi In the anteroposterior projection the maximum sepa- 
ration of the points of the staple in the bronchus in the right lung is shown, but 
the shadow of the separation of the points of the staple in the bronchus in the 
left lung IS deceptive In the quartering roentgenogram the separation of the 
points of this staple is better shown, but it is not quite maximum, and the length 
IS much foreshortened The nail and the staple in the bronchial tree of the right 
lung were removed first by bronchoscopy, and the staple in the bronchus of the 
left lung in a second operation Perfect recovery followed (case 3051 in the table) 

this prevents rotation of the body One caution is of vital importance 
No traction should be made until both points are safely sheathed In 
Older to be certain that one point is not outside the mouth of the 
tube the woik must be done in the fluoroscopic room so that at this 
ciitical point one may make doubly certain as to this point by fluoro- 
scopic obseivation The fluoroscopist must be impressed concerning the 
vital necessity foi absolute certainty The biplane fluoroscope is neces- 
saiy foi this work, the ordinary fluoroscope may be fatally misleading 
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iGyr Staple Esophagus, None S inm by Points upward, not Rotation Curve 1 \tractIon Foreign bod> carried Into 

double below the 10 cm embedded, eudo cure the stomach, reversed and 

pointed pliea enco esophago gastric version removed 

pharyngeus scope 


o 





c 

o 


c 

C 




Ci 

•irS. 

to 

•5 

e 


5 

(5 


B 

E 

o 

O 


E 

H 


00 ^ 

rn 


O 

Ph 


55 


55 


A 

O 




s 


o 




o 

CIh 


t3 

o 


c 

^ y ^ 

ge§ 

“^a 
s- >. 


5; S- r- ^ 

•“ j_i 

*-• ti £ O c; c> 
O o’^tl-w E 




cS “5 


C/2 O 

'w in V- 
Si 4J*J 
t> c 


J o 
'-’ c.. 

zzZ' 

c u o 

c ^ 

Pi S 2 


oojs-cJ^S 

S'ioSfe’^ 

^ 4-» -w ^ S' p- 

S § j “Ij 2 

^ a ■“ 

S^5fi M 


x; O , 


!S£i' 

iSf-oE 


o 

, C IT o 


^ c: 

a 

> a »- w r^ 

c t:-3 = « = 


w C5 ^ 
/* ©£ 
-i: 

^^■321! *3 

C “r cn s i-« ® 

*5Sg 

tc-- g 

C3 V)_l 
S’© 

Ji*0 C 
K< C a 

£ £c 5 
M a o 
CI*“ ^ 

o O ^ 

Ees 


£g 

C W 


W 5 


o 

« 


'2 = 
a tn 


cn ^ 
42 c o 
C tc'S 


a w C}*S 

S «i*s 


§*3 43 tfl 
^ q o c 

co« :5 

aS ^2 

-- u^O 
O 3'S c3 

Pm Ax> c 


o *0 tfl 

ag5 

&r§ 

wfe'C 
n, tc>* 
2 c'o 
r « o 
is*©^ 


o 

bQ 

“a 

So 


a 

o 

125 


S c 

43 Ts a 

« p o 

o e3 
O ” O 
hP CO 


. 10 


" K 

C3 ® 

*-i '0 

Eh wj 


c ^ 

bD >» 
o'? 

*-» S 
OW 
R 


"V 

o " o 
a 

4J o o 

02*0 P. 


0X3 
bO Q o 
< «CO 


^pJM 


:.©•*-« n 


c o 

s 

O o 


»4 o • 


2 5i « 

P. 5 E & 
»-,S o 

^ O « O 

^ 4-1 ri t/) 

^ ti o 

t£&C.“ 
V, ^ w ^ 
CJ P -, 

»>^ O t« 

q c5 55 


ti 

*3 O 
O o 


c 

tr 

o o 


as 5 

a o^x; 
o5».< '"i 
5-^°o 

^ s “> P 

°y.zt 


SpPaz 


j - Son 
- oil J; e 

/ o 


•= c 


= 0 


y a 

/I o 


erj *C — tn tO 
“IS C 


c c 9*^^ ® 

^“oE-oo j. 
a « C .44 s ** ?• 
S •-• ^ o o q* 

K > o cts^ o s 


o 

ca 


m ^ 
tr 5 q 
c/ ^ S ( 


■og‘=^' 


*_ « 0 %; 

SSs=E 

^5 £ P " 

4-0^02 

C iC y T*? 

— *3 |2 

paco'«-. 
& a ^ O 


o 

x: 

: Si o 


EESg. 

E"So 

*'3^0 

i-^ C^ ^ wj 


C 

O 

;2; 


S o 


>*-< '- 
°|S>-2^ 

B n ^ ti).S 

c/ o o a ” 

-*-> H ^ a o 

W .P 4J ^ C*! 


.S ivo 

a|5 

a 




^ J= ^ O ^ 
=55 C 

SEnSs“£ 

c — ^ s ^ t£i 
•5 S c . 

Sc 4 -. t'j c Si 
'••S c*^ 2^5 

x: ss: « s o 

sseS-o^ 

=^|s£ 


•2 ^_ 

* 2 

-oil 


“ C 2 c 

bc;3 S> 


C C 
o tf 


£“ 

eico 


y s 
^ C 


t£ o* 


o t) 

*i:s c e G Cf- 

' 3 sS- 2 ii 51 p^ 

o’S £:,i>. M b< 4 ^ ^ 

»Sc£ 7 ooc.^a 


G — 
G w 

o 53 


Jg 

CO S 


o 


tn 


D o u 

XZ'-^ 033 

O 0*M B 

C-= fcflO 

PP oo” 


g'pjj 

5“ 

W4-» 




2*52 


2 - = bi o 

-il^gg 

'=r2g>r£ 
£§£&- 
O'M 5 ^ 


5 : 

• 3 “ W'“ 


o f-,*: 


»-• 3 s; 5'’ 
SG o 

G s sc 

p s c-E 


P Cl 

O ^ 

2 ^ 


2C.2 

2«w 


e.-"3 

X« « - 


C"3 2 o 

Co^ oc o 


5-= 


G0« 
j w cr 
CiJo 


T-i 
<j s -. 

w’' 

cr o'' 

CPS^- 


5 2 oeo_ 


t- V o cr **-’ *“. 
C i jf 


> O c 


<M 4^r 

^ 2 

* C j t 


3 SS o „ ^ 

v o G ^ m S? 0 Px 
, c — ? 3 S5i P*'* 0>- 
s c 


•== * 3 ^ 2 oci 

B-So-c; 


» ® o •« 

o 44 


r< szsja G-^- 


o Cl o ''' 

5J— C ■ 

y ^ «— 


O fcTG 


- 41 0 *J 

,5n=^‘ 

«C-C- 


S cr 
CO f*| 


G 

C 


Uo 


C 

c^-® 

a O ai 


o 

p: 


U 0 

^ S 

e S 

« >“ 

G a 

2*3 

III 

"■ *“ e 

03 "5 er 

W 3 wS 

ts 0 
^x: 2 

G ^2 

OSS 

0 0 s 

P.-02 


>'» 


■° a 

GJ 0 

E E c S 

C G 2 b) 
q ^ G & 

S " 2 0 

*"0 2 5/ 

Ci'T' .G cn 

2 ^ 2 0 

C 3 C 9 pQ CO 


o 


O O 


* to 


G to 

- ®-5 « 


O 03 

C3 ? 


•W &■ 


^ S«M 


• 'S 
o^ o 

^11 

CO'S G. 




5 X!« 

22s-“b| 

c j 

Vi'* 

's-go^^l 

gisp 

o « o C3 n;: 
•w C « g:4J 
C3 ^ I 

aS o cj'j:j 1 

ggolai 

“llpl 

d" “ i; 3 ! 


O o 


,««mg£5g 

os^cesog 

Sa°»-c§. 2 '“ 

o§,|£o“£§« 

0O ^ oaJ3***'X3« 

oS-g 

o o > Q 

^XiXi aj 3 « C 3 -- o 

C C3 tc3 ^ M 


fl a 


r^+J o-r 


S O ^ X e & 

CJpiSi-* 0 <ygc 3 C> 

^*054^ 


O 

aSs 

£>.» 

o 2 r-« 

Q u Ci«(X 
■w P. w O 
^ o ^ 
2 

>M 353 o 

!2 §^-s 
■geoc 

“•agg 

<! B P J 2 


P. 

o 


c 

pj 


-Or 

0 <M 

C3 C3 


Vi 


V 3 


« O 

B > 


^ CJ ’~' 5 ^ C 3 C 3 O 
rt X q;J 3 S 2 J 3 
•p >j=-M 2 g g 

ng;^to-Sgg 

Q »C Cl fX ^ ^ 
rt C 2 -M EfS 
>» ^ -O ^»0 ^ 

S'® G o J3 g-O 
P '0 G**^ fcfl O 

r: £ pe 2 P 

G i" O'rt o « o 

2 2 p 55 ^ p 
n . P O P >0 

H O tf J OT 4J CO 4-1 


C UJ 

S?? 


SK 

00 ir* 


C 

O 


o 

a 


44 O 
✓ 

wg 


C 

o 


Wi 


G 

O 


Pd 


G 

O 


Pi 


— O o 
e»44j::P: 

Oo^gS 
« p,£ ES 


w w 

44 — 

c sc 

I" 

P5P! 


t3 n 
o o 
« R 


u 

2 . 0)5 9 

" q qfi'P w) 

£>v X ^ ^ 

m 2 p bg g 

H R*j,QP! P» 


X3 O 

S •'o* 

O 44 ^ 

B «5 

Wc3 tn 


X3 O) 
C3 

044 2* 

C3 fi 

Pcto 


'O O) 

® * P 

S& 

« « 


M 

-P 0) Sg-P 
§»*;«£§ 
£ « 2 'S 2 t) 
5 o O 0 ) 

W WPJ M*W U 3 


3 044 

5-0 « 

-•gs 

Sg a 

3 fip 
(3 3 0 


- s « 

O O 44 

»-* 5 - CX3 

o ^ "X ^ 

— — 2 a 

*= “ ?e. 

2 g£ ^ 


, O 


W : 

O- o 2 c 

s >^2 

^4 44 CP >0 


* o ® 

225 <2 

^3 o O c 

rt s <-» s 

C.'P O o 

o ^^**4 P* 

OP'^O to 

w CP ^ X' 

wi Sd c S 

G qpx: 

^ 5 }? p S 

{4 fc^J- 

H-tpi; P P cr 


£ p 


G O 
E wj 

ly 44 

S a 
o o 
O G. 


41 *44 

Sfe® 

-p ^ 

P S o 5 ''J 
2 2 -.S ^ 
« 2 p P‘5 

&^.G o C 
P Pxj G 
-4 G o 44 P 

•^ — rj 

tn-O .O-'i 

-| o 


p 


W>-4 M -. 

22 ^ 


O 3 - ;C 

X5 {? W 


>1 

a o 

gslg 

3 " 8 o 
r ‘*5 Si o 

•> •n ^ yj 


E £ 2 

CJ CJ 

^5«2° 

^44 >4 O 
*T< *0 U 3 .Q C/i 


“gp.|R 
^ O o 

i »44 cj 

c-i jG tf} >0 V) 


S E 2 

O im, *P 

Wo— 2 4) 

>.g ftg a 

«>.2 2 g 

•f JG CO *0 w 


Ss o 
So^’So* 

>,TT' P O A 

^ ^44 5i o 

n' fO tfi .0 c/i 


r 


w ? ,c o 

goStc'^^gg 
‘S ’w nc^44 5 w 
Xfl 3 fe W g-Jn C3 

0440 ^ogq ;3 ^ 

*4 uj *0 ^ $ p— O o o ^ 

«o«S'§SS|oig 


G 

O 

?5 


ki 

O 


Slsli 

oq 2 -m 3 « 

j3 y O ® 44 o 
P E O^ o 
0 o o fc 
44 M x: ^ S? 

f -00 


ccxc 


c 

o 


cr « 


to 

2^2 5 

ja ^ O to cs 

o o*M (I X 
-O hfl G G 

O-^ a ? 5 

P O *— • <N r4 


O 

P 

O 

?<; 


a> Q> O 

G O-*-* 5jC 
X3’~*«m P CO 

o a> o P >-* 

G^ « 

o-« 2“ S 

« o o^t~ 


G 

O 

?5 


cj c> O 

to 

p o-^ fc£«- CO 
x:^*H 4 n r-' 
o 0 o s o c> 

G X2 d C) O 

O^ S 44 AtJ ^ 

pq oBB a ES 


o ig 
aa" 
a 3 S 

n 


X 3 

4) O Cl 

lll 

44 o O 

WX3 P 


« XJ 

0^0 

®-2 p 

5 o 0 

wo a 


o^ o 
®*'2 p 

« S X 

44 o o 
W'P A 


0 ^ o 

«ll 

W-P A 


C( 




p>. 


^.1 




s 




XJ 

Xi 



XJ 

PH 









'ct: to*;? 

Cf C3 ® 
t£ 

^022 tfl 

SJ’c £c 

- § e£ 
1= — — 

i; t£ O'-" 
C.CJ=»J 

= =e=> 

ly 3 

- 3 S S 

CHh-i C m 


^ H 

^ w to 
w C3 M 
•l^ CJ«W CJ 

Rx; a f> 


c *- 

■o o 0*3 

g^SgS^oig 

°5K~''n52- 

^g 2 |S 2 --sS 


5 c £ “ o 

S c> xii c 
R c. j*- o 


•. — o »> c» 

tn C C’^5^ 

u O C3 S C) 

•— a Zj 

f-H O pfi 4^ •*■> O CO 


CO 

0 3 0 «2 

3 20 a— ' 
Sj 3 aS aj 
« *3 *5 « * 

o'g 2 o-S*. 

“SS" s« 

a'OiO 2 ^ c 
E5-3 mo- 
« m 2 2 — £ 

O <y ^ tH c 

ox: 5 a 2- 

M 4-> -• > 4 


c. e 

fc-— S W 
C5 «*2 oid 
CO ^ S 

»!-2 « S S 
C~ "2 S 
S - 2 &i: 

'“Sac" 

O Ci— a 

2o c." S 

Eh C.S£S 


■D-Sb 

2i C" a o 

■5.°£ «== 

5- tr 2 a 

•2S=Sa« = 
S^s.'^OoS^ 
2!^" c.a-3 

-go o cuia 

c.sy, a 

SS 2 o a £= o 

M c: cr o (Q SppS 


i. u« « 

O 5? o 

t« W >*“4^ 

c»x:^ t> c 

r-’g 2^- 

"5i=r^ 

aSa-SoH 

£||Ef 2 

co5 o ^ 

g 

C> *4 M 

•X & 5 R CO 

:? c ^ S 5 s 


to c 
*y a J = S'; 

s? C 5 C C. — J 

e*C ^ s ~ ^ ^ 

5 -Jc js-*-* f «, 

S oj 


= x: 2Z c - 

»-■= a O ; 


S IT ^ ^ cr ^ 

:2S=5R = g 
;251?|=5 
= ’=^i!?*ra 
') 5 o es XS B 
3 5-2 g 

: c t) u a o — 

;; B tfixs C.5' 


R 

S S a Q. 
H'^So 

^ i5 « 

m CO A aj 


R 

eeRs 

E“£o 

o a cj 

00 .Q CO 


R 

ee-eIr 

E'^agE 
lO 5;^ 

^ H-t* 03 J3 CO 


-s| 2 

P-, s iS ^ o 

> '•?' ® 5 B< 


o a) 

W ^X3 

a a 4.* a a 
x:^.M 33 o 
u o 

a J3 ■*^ c3 «u 

o4_> ox: o 

l-sRys^ 

M O pX rH 


a'o ^ 

aR 2 S„ 
SREt-S 
£ S^'O'S 


a o cj 

t,«M*g to 

o ® a o 33 

" _ p-v « .. . 3 r 


o g 2*^-2 to^ 

RxJi: oS. C; 


'B a 

, a -a c5 

=3 j- o^ o 

iH gl £-x> 

: G BpS « g a-c- a 


oO-gstgS 

.c« a 5 S 5 


3,0 5 5 ,2 .2 ft.S ^ .0,0 0 04 


o § 
D.X5-B 2 
r a S'o « 

Z o o £ N 

co'o gS w 


O « O S 
0.3 to^ 
a a.H o 

4-4 o o ,2 N 

s/2'0 ftO m 




( 





Cases of Double-Pointed Objects in the Bioiiclit, Esophagus and Stomach Removed by the Oial Route— Continued 
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EFFECT OF EXPERIMENTAL BILATERAL TURBI- 
NECTOMY ON THE DEVELOPMENT OF 
THE TESTES IN THE RABBIT 

PAUL R NEMOURS, MD 

ST lOUIS 

The reports of various investigatoi s working in both the clinic and 
the laboratory have definitely established the fact that the nose and 
related structuies bear a significant relationship to the body as a whole 
It has been determined in the laboiatory that the carbon dioxide-carry- 
ing capacity of the blood is greater in a patient who breathes through 
his nose than in one who breathes thiough a tracheotoni}" tube ^ It was 
found that the passage of air through the nose stimulates the sensory 
endings of the fifth neive, thereby reflexly stimulating the vagus nerve, 
which results in an increased expansion of the chest If one side of 
the nose is blocked the same side of the chest does not expand as fully 
as the other side In a person who bieathes through the mouth the 
blood is not oxygenated as much as in one who breathes through the 
nose, and the caibon dioxide-combining' power of the blood is lowei 
This IS explained as being due to the elimination of the nasothoracic 
reflex ^ It is of interest to note that Wenner has found that the injec- 
tion of carbon dioxide into the maxillary sinus of a labbit breathing 
through a tracheal cannula causes a greatei stimulus to respiiation than 
the injection of air ^ Jung and Chavanne found that several months 
after castration adult dogs do not have as gieat a secretion of nasal 
mucus as before castration when 5 mg of pilocarpine hydrochloride is 
injected ^ 

Fhess •' and others have reported the disappearance of the pains of 
dysmenoirhea on cocaimzation of certain areas of the nose Recently 
Crossen ® also reported success with this procedure m a small series of 

From the Department of Otolaryngologj , Oscar Johnson Institute, Wash- 
ington University 

1 Kreewinsch, P The Lactic Acid of the Blood m Experimental and 
Pathological Mouth Breathing, Acta oto-laryng 17 48, 1932 , The Alkali Reserve 
in Cases of Nasal Obstruction and m Hyperplasia of the Tonsils, ibid 14 90, 1930 

2 Sercer, A Investigations on the Reflex Influences of the Nasal Cavity on 
the Lung on the Same Side, Acta oto-larjng 14 82, 1930 

3 Wenner, W F Personal communication to the author 

4 Jung, L, and Chavanne, F Nasal Secretion Following Castration, Oto- 
rhmo-laryng mternat 18 481, 1934 

5 Fhess Zentralbl f Gynak 31 981, 1908 

6 Crossen, H S , and Crossen, R S Diseases of Women, ed 7, St Louis, 
C V Mosb\ Companj% 1930 
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cases Conditions such as impotence following resection of the lateral 
nail of the nose relief of steiiht} follomng cine of a nasal distuibance 
and disappearance of secondar} sexual chaiactenstics aftei a bilateral 
pathologic piocess in the nose ha\e been gionped in a lepoit of 
Karpoiv ' as disturbances in the genital zone caused bi changes in the 
nose In a second group he listed changes that ha\e been found in the 
nose folloning changes in the genital organs Thei neie anosmia fol- 
lowing remoial ot a uterine inxoma stiift} nose and sneezing in a 
patient who was cured aftei g\ necological treatment and nasal hemor- 
rhage following excitement of the sexual organs^ for example in coitus 
or an operation on the inogenital sistem In a third gioup he listed 
Mcarious disfunctions of the nose due to distinbances of the genital 
organs such as periodic nasal bleeding with amenoirhea. vicarious nasal 
hemorrhage with marked deielopnient of tlie sex organs and lack of 
Mcarious hemorrhages in castiated women The aforementioned leports 
seem to indicate that the nose and i elated stiuctnres bear a significant 
relationship to the bod} as a whole 

The report of Ivarpow on the eftect of bilateral maxillaiy turbi- 
nectonn on the deielopment of the testes m the rabbit is as imsteiious 
as It IS interesting He lemoied the tuibinate on one side of a rabbit 
from 5 to 6 weeks old and ten days later removed the turbinate on the 
other side His approach to the turbinate was b} means of a dorsal 
slit made in the nose In the contiol animals at the end of thiiti-nine 
weeks the combined weight of the testes which had descended in the 
usual tune to the scrotum w as 2 3 Gm In the experiinental animals in 
which the testes did not descend, the combined w^eight was about 12 
Gm The internal organs did not show marked change The bod} 
weight of the animals on which the operation was performed was less 
than the weight of control animals of similai age The sexual oigans 
of both the male and the female animals of the former group weighed 
less than those of the contiols Xo microscopic obser\ations weie 
reported 

TECHNIC AND OBSERVATIONS 

In this work the experiment performed bj Karpow was repeated Female 
rabbits w ere not used because the o\ arj is w ell dei eloped at birth Xormal male 
rabbits from 4 to 5 w eeks old w ere operated on on one side under ether anesthesia 
a dorsal sht was made and the nasofrontal bone was turned lateralh The 
maxillar} turbinate was removed with a scalpel and the insertion was cauterized 
With an electric cauteri The bone vas then replaced and the skin was sutured 
In ten dais the opposite side was treated in the same manner Seieral rabbits 
were operated on without remoial of tlie turbinates in order to determine if mere 
surgical procedure in the nasal region would haie am effect In the rabbits that 

7 Ivarpow N Zur Frage des Zusammenhangs der Nase nut der Sexual- 
sphare Alonatschr f Ohrenh 63 75S 1929 
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^\ere cauterized the mortahtj was so high that cauterization was dispensed with, 
and more rabbits survived Weekly records of w'eight w'ere kept, and autopsy 
was performed when the animals were 6 months of age 

In normal male rabbits, according to Dorn and Sugarman ® there is a definite 
relationship betw’een descent of the testes and spermatogenesis The testes are 
abdominal organs until the rabbit is about 3 months of age Thev then come down 
into the inguinal ring and descend into the scrotum in a migration period lasting 
from ten days to tw'O wrecks Spermatogenesis is not fully developed until the 
testes reach the scrotum 

Of a series of seien male rabbits on w'hich turbmectomj was performed and 
W'hich survived to 6 months of age, five de% eloped normalh, and the testes 
descended to the scrotum in the usual manner In two rabbits the testes did not 
descend The average bodv weight at 6 months of age of the controls and of the 
normally developing rabbits on which turbmectomj was performed w'as between 
2 5 and 3 Kg The weight of the testes av eraged about 5 Gm , and all the testes 
had a normal histologic structure, showing normal spermatogenesis Of the two 



Fig 1 — -Weight of the experimental and control animals according to age 
The line of dashes represents the control group , the solid line, the group on w'hich 
turbmectomj" with cautery was performed, and the line of dots, those on which 
turbmectomv alone w"as performed 

rabbits in which the testes failed to descend, the one in which cautery was used at 
the end of six months weighed 1 92 Kg, and the testes w^eighed 0 392 Gm The 
other rabbit in which cautery was not used weighed 1 7 Kg (fig 1) The testes 
of this rabbit weighed 1 47 Gm 

No significant change in weight was found for the pituitarj" glands, for those 
for both the control and the experimental group averaged about 003 Gm m 
weight No significant change was found in the internal organs other than the sex 
organs The noses of the animals on which turbmectomy was performed showed 
a lack of the usual development, there being only a narrow slit on each side just 
adequate for the passage of air The animals operated on without remov^al of the 
turbinates, that is, those in which a dummy operation was performed, developed 
similarlj to the control animals This would indicate that mere surgical pro- 
cedure in the nasal region has no specific effect 

8 Dorn, J H , and Sugarman, El A Method for the Prediction of Sex in 
the Unborn, J A M A 99 1659 (Nov 12) 1932 




NEMOURS— EXPERIMENT AL BI LATER IL TURBINECTOMY 629 


The histologic obser\ations on the testes which did not descend proved to be of 
great interest Figure 2 shows a section from a testis of a rabbit on which 
turbniectomy was performed with cauteiy It can be seen that spermatogenesis 
did not go beyond the sperniatocj te stage, at wdiich time degenerative changes took 
place A'laiiv piknotic nuclei can be seen 

Microscopic studies were made of the pituitarv glands, but so-called castration 
cells w'erc not found These are large peculiar clear cells found in the anterioi 
lobe of the pituitan gland and arc derived from the basophil cells Biedl ° first 
described these cells m castrated albino rats The htcratuie is not in agreement 
generally on reported findings m the anterior lobe of the pituitary gland m other 
species It IS ot interest to note that Biggart reported vacuolation and colloid 
tormation m the basophil cells in the anterior lobe of the pituitary gland of several 
persons who were castrated The relation of the pituitary gland to descent of the 



Fig 2 — Photomicrograph of a section of the testis of a rabbit on which 
turbinectomy wnth cautery had been performed There is no evidence of 
spermatogenesis beyond the spermatocyte stage Pj'^knotic nuclei can be seen 
Magnification, X 900 


testes seems to be of great importance Sexton reported a series of cases of 
cryptorchidism in wdnch descent of the testes to the scrotum follow^ed the admin- 
istration of an anterior pituitary-like hormone 

9 Biedl, A Internal Secretory Organs, London, John Bale, Sons & 
Danielsson, Ltd , 1912 

10 Biggart, J H The Hypophysis of the Human Castrate, Bull Johns 
Hopkins Hosp 54 157, 1934 

11 Sexton, D L Treatment of Sexual Under-Development in the Human 
Male wnth the Anterior Pituitarv-Like Hormone of Urine of Pregnancy, Endo- 
crinology 18 47, 1934 
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The failuie of the descent of the testes, as can be seen, may be 
explained by both specific and nonspecific factors or by a combination 
of the two An explanation of the lesults obtained is not feasible 
at this time and would go beyond the piesent knowledge and 
the scope of this investigation It has been shown that lemoval of 
the tuibmates interferes with the normal sexual development of some 
labbits The work confiims Karpow’s leport, and, m addition, histo- 
logic evidence is given To determine the exact lelationship of the nose 
and sexual oigans will lequiie the combined eftorts of biologists, 
physiologists and biochemists It is hoped that this report will demon- 
strate the possibilities of the relationship between the nose and the 
sexual organs and will stimulate fuithei work in this field 

CONCLUSION 

Remo^al of the maxillary turbinates of young rabbits will cause 
lack of development and spermatogenesis m the testes in some instances 



Clinical Notes 


DERMOID CYST OF THE TONSIL 

M Rosenberg, M D , Scranton, Pa 

Dermoids occur commonly and have been found m numerous localities m the 
body The most frequent locations are about the orbit, neck and coccygeal region, 
where different germinal layers meet during development Dermoids are also 
found in the subcutaneous tissue, ovaries, mediastinum, skull, pia mater, optic nerve, 
eyelid, cornea, face, nose, tongue and pharjmx Included in the foregoing list 
should be the rare sites One of these is the mesentery (Montgomery and 
Morest i reported eight cases), and a second is the tonsil, where only three cases, 
including the present one, have been reported 

Heiirot - in 1880 reported the removal of a tumor from the palatine arch but 
considered it to be a sebaceous cyst, though he realized that there are “no seba- 
ceous glands in the mucosa of the palate under normal conditions ” A histologic 


Fig 



report did not accompany the article White ^ m 1881 removed a tumor from the 
palatal region of a child of 3 years , the tumor grew from behind the uvula He 
thought the tumor had its origin in connection with the eustachian tube Augier 
and Levrand ^ in 1903 reported a case of true dermoid of the tonsil in a child of 
3)4 months The tumor was implanted in the supratonsillar lobe The pathologic 
examination revealed the characteristics of a true dermoid cyst 

Riqueborg = m 1932 reported a similar tumor which arose from the right ante- 
rior pillar, but the question arises as to its being a sebaceous cyst, for on removal 
and incision of the membrane an abundance of “suet and debris of tissue which 
were recognized as epithelial concretions” was freed Riqueborg’s article included 
a reference to Jourdain (1778) m the Journal de medicine, but Jourdain’s article 
refers to cases of ulcer, scrofula and syphilis Riqueborg also quoted Dubose, 
’ 0 , his reference was to the thesis of Dubose, who in tui n quoted Parmentier,® 

1 Montgomery, J G , and Morest, F S J Missouri M A 31 456 (Dec ) 
1934 

2 Henrot, A Union med et sc du nord-est 4 207, 1880 

3 White, Hale Bnt M J 1 597, 1881 

4 Augier and Levrand J de sc med de Lille 1 457, 1903 

5 Riqueborg, A Rev Asoc med argent 45 1493, 1932 

6 Parmentier Gaz de med 2 347, 1856 
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who reported cases of abscesses “These abscesses often appear without anj 
Aerj' appreciable cause haee been obscr\ed following extraction of a 

tooth or puncture of the palate bj' a fish bone ” 


RFPORT or \ CASE 

A L , an unmarried man aged 27, complained of diffitult\ in breathing 
through the nose, cough, difficult\ in swallowing and eomiting He was admitted 
to the outpatient department of the Scranton State Hospital m the department for 



Fig 2 — A section of the right tonsil, in the low’er sixth of which hair 
follicles can be seen easih Along the left border many sebaceous glands can 
be seen In the central portion striped muscle is evident 


diseases of the nose and throat The condition began three years before, w’hen 
the patient felt fulness m the throat and difficulty in breathing on lying down 
This w'as accompanied bv cough, caused bj' tickling in the back of the throat 
This continued to annoj the patient to such an extent that he looked into his 
mouth wuth a mirror and found a “lump” in the back of his throat 

About a month preiious to the patient’s admission to the outpatient department, 
while he was being examined for a position on the railroad, the mass was noticed, 
and as he complained of a cough a few' hairs w'ere remo\ed from the mass, which 
lessened the cough The mass was not remoced 
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General examination yielded negative results except m the throat A mass 
was lying m the pharynx with numerous hairs protruding The mass was attached 
to the tonsil (supratonsillar lobe) and not to the pharynx 

The patient was admitted to the hospital and the tonsils and the mass were 
enucleated under local anesthesia without much bleeding The right tonsil was 
enucleated m three pieces 

Macroscopically the mass included the enlarged tonsil, which was approximately 
three times the size of the left tonsil and from which protruded long hairs, some 
of which w'ere an inch (2 5 cm) in length The mass of tissue measured 35 by 



Fig 3 — A section of the right tonsil, in the lower right corner of which the 
hair follicles show up distinctly In the upper right corner glandlike structures 
can be seen 


25 mm and w'eighed 7 3 Gm The surface was smooth, except for one area, 
which showed a growth of hair 

Microscopically a section of the right tonsil showed a considerable number of 
mucous glands The epithelium was thickened and of the squamous type It 
showed the presence of hair and sebaceous glands The crypts in this area were 
ulcerated 

The diagnosis was dermoid of the right tonsil 

Examination of the patient four months later revealed a normal throat with 
no recurrence 


510 Medical Arts Building 
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MODIFICATION OF THE JACKSON BRONCHOSCOPE TO 
PERMIT RETROGRADE INSPECTION OF THE 
BRONCHI OF THE UPPER LOBES 

Fernand Vistreich, M D , New York 

The importance of bronchoscopy for the removal of foreign bodies or the 
aspiration of secretions is well established, as is its recognition as a vital diagnostic 
procedure The difficulty of thorough inspection of the bronchi of the upper lobes 
remains, however, a serious handicap 

The removal of foreign bodies or of anything which obeys the law of graMty 
rarely requires inspection of the bronchi of the upper lobes , however, internists 
and surgeons who are concerned with the diagnosis and treatment of pulmonary 
pathologic processes can ill afford to dispense with information about them The 
bronchoscopist is therefore called on for a report on the entire tracheobronchial 
tree including the bronchi of the upper lobes, for they, as well as the bronchi of 
the middle and lower lobes, may be the site of malignant growth or of mani- 
festations which might be of diagnostic significance 



Fig 1 — The distal end of the bronchoscope, showing the mirror in the middle 
position 


There is known to me at present no device which solves the problem of retro- 
vision of the bronchi of the upper lobes in bronchoscopy, although the need for 
such inspection is obvious and is too generally felt to require further elucidation 
Inspired by this need I have modified the Jackson bronchoscope to permit retro- 
vision from the tip of the instrument 

The modification consists of a small mirror fitted into the tip of the broncho- 
scope in such a manner that it can be brought into any angle desired and can be 
manipulated from the collar of the bronchoscope The tip of the tube is cut so 
as to form not a lip, as m the ordinary bronchoscope, but a double V, with the 
apex of each V pointing distally This is accomplished bj cutting a V out of 
either side of the tube, with the bases of the V’s meeting Short arms attached 
to the apex of the V’s hold the mirror in a side position and also act as an axis 
on which the mirror may rotate A steel wire rod is hinged to one free edge 
of the mirror and is led through a canal in the tube to the collar of the broncho- 
scope, where it is connected with a screw in such a way that a turn of the screw 
moves the rod to or fro to change the inclination of the mirror The mirror is 
sufficiently large to reflect the entire image of the bronchial opening of the upper 
lobe 

From the Department of Surgery (Subdepartment of Otolarjngology) of the 
New' York Hospital and Cornell Medical College 
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Neither the instrument nor its use is complicated Its introduction is little 
different from that of the unmodified Jackson bronchoscope The mirror may be 
kept parallel to the side of the tube or may be deflected to an angle in which 
there is no interference with vision but m which the reflecting surface is pro- 
tected from the tracheal blast and flying mucus during the introduction The 
bronchoscope should always be inserted through a Jackson laryngoscope m order 



Fig 2 — The proximal end of the bronchoscope, showing the mirror-regulating 
screw mounted on the collar 



Fig 3 — The proximal end of the bronchoscope, side view, showing (A) the 
mirror-regulating screw and (B) the rod as it enters the canal 

to avoid soiling of the mirror in the pharynx and larynx Clouding of the 
reflecting surface by respiration can be counteracted by w'arming the bronchoscope 
to slightly above body temperature before using, the temperature wnll be main- 
tained by the w'armth in the tracheobronchial tree during the examination 

Should the mirror become clouded or soiled during an examination — as no 
doubt It w'lll in the presence of excessive moisture — the following procedure is 
suggested The mirror is brought into rectangular position A Jackson broncho- 
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scopic sponge, folded double, is moistened in alcohol and introduced through the 
bronchoscope, with it the surface of the mirror may be vigorously rubbed to 
remove the obstacle to \ision The moist sponge is replaced by a dry sponge 
and the mirror is again rubbed until dry If the bronchoscope fills with discharge, 
suction must be used, followed by drving with sponges before the mirror is 
cleaned The ordmar^ suction attachment with a blunt end and perforations only 
on the side will obvioush be meffectne in cleaning the mirror A suction tube 
with an open end is required for this purpose 

The cooperation of the patient is alwa\s necessary m bronchoscopic examina- 
tions If the importance of keeping the mirror clean is explained to him he will 
use all his will-power to control his cough in order to facilitate the procedure 
The bronchoscopist can best tram his eye for this new procedure by practicing 
on a calf’s or a good-sized lamb’s lung He will discover the optimal degree 
of inclination of the mirror which brings the entire bronchial lumen into view' 
and will become oriented in this field It is useful to make mirror object-image 
sketches with the mirror at various inclinations If I may use the phrase He 
must make himself mirror-minded for ready orientation 

Instead of being boiled the bronchoscope must be sterilized m alcohol on 
account of the mirror It must be carefully cleaned and dried and occasionally 
oiled before it is put awaj 

The instrument was made b}' Pfau’s American Instrument Companj', New York 
106 East EIght^ -Fifth Street 


AFTER-CARE OF PATIENTS FOLLOWING RADICAL 
MASTOID OPERATION 

Alfrfd Lew'v, MD, Chicago 

Successful after-care of patients following radical mastoid operation presupposes 
a meticulously carried out bone dissection, with the roof straight out from the 
tegmen tympani and antri, no overhanging or otherwise obstructing bone, a mas- 
toid cavity merging smoothly into the inner wall of the antrum, and a sloping 
floor with sufficient removal of the tip to have the same slope include it and the 
floor of the external canal The facial ridge also should slope smoothly from the 
external (horizontal) canal and flatten into the slope of the floor My own prac- 
tice IS to do nothing to the eustachian tube unless there is obvious necrosis, and 
to cleanse the tympanic cavity merely by wiping If the curet is used it is only 
to lift out gently whatever debris may remain As to the plastic operation, I 
prefer what is practically the Bondy, which is merely a splitting of the posterior 
part of the soft tissues of the canal, with no cutting into the concha except when 
this IS necessitated by an unusually large cavity, m w'hich event the flap must be 
suited to the cavity The flaps are packed, without suturing, with petrolatum 
bismuth tnbromphenate gauze, which is removed from the fifth to the seventh day 
Treatment with powder is instituted without packing The powder used is 1 part 
arsenic tnoxide (As^Oj) in 5,000 parts of impalpable boric acid powder The 
arsenic tnoxide must be added first to a small amount, say 1 part of arsenic 
tnoxide to 100 parts of bone acid powder and thoroughly triturated for a couple 
of hours , this is then added to the balance of the bone acid powder and further 
well triturated The arsenic tnoxide is used as an epithelial stimulant, but if any 
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amount of it should be concentrated in the mass it would be a powerful destruc- 
tne agent as witness its use in skin cancers I ha^e used this powder for the 
past fi^e 3 ears and behe\e it to be superior .n result to the iodized boric acid 
powder or an} other with which I ha\e had experience Howe\er its use does 
not do away entire!} with the occasional necessit} of using the chemical cauter} 
or mechanicalh remoMiig granulations so more recenth I ha%e adopted the 
so-called salt and pepper skin graft 

This t}pe of graft was first used I belie\e, b} Dr C V Russell^ of Lansing 
Mich, who used a sandpaper c}linder drawn across the skin of the patients fore- 
arm the filings being allowed to drop on the surface to be grafted 

The salt and pepper gratt is not new, but so tar as I know its use in the 
mastoid cant} iollowing a radical operation is, and I shall therefore describe the 
technic m detail The cant} is caretulh cleansed and dried no antiseptics being 
used except perhaps h} drogen dioxide One of the hands of the patient is 
scrubbed with a sterile brush and green soap and careful!} dried on a sterile 
towel in which it is lett wrapped tor better dmng until read} for use Xo anti- 
septic not e^en alcohol is used With a small rasp such as is used for remonng 
calluses tiin particles ot skin are filed off on a small piece of sterile paper pre\i- 
ousl} groo\ed b} folding The drier the skin the more easih it is filed off When 
025 to 0 5 cc ot part’cles of skin accumulate the accumulation is transferred b} 
being allowed to slide down the groo\e in the paper into the mastoid caMt}, 
assisted if necessar} b} a little dratt of air from a Politzer bag There is placed 
in the caMti a piece of petrolatum-smeared gauze, which is left three da}S In 
some cases the mastoid caiih has shown an increased discharge which is followed 
b} prompt healing and epithelization, in other cases it has healed without the 
increased discharge but in all cases surprising!} fast and well The grafting 
technic is used as soon as the caiit} shows health} granulations about the end 
ot the second or third week There is a question in m} mind whether or not there 
is an actual “taking of the particles ot skin in the sense ot a gratt, but certain!} 
by some action the particles promote epithelization much more prompt!} than 
am thing I ha\e seen heretofore and the technic is so simple that it commends 
itself for practical application 

The treatment with powder is usualh begun about the end ot the second week, 
and that with epithelial particles about the end of the third week 

25 East Washington Street 

1 Russell C V Xew ^Method of Skin Grafting J Michigan M Soc 31 . 
804 (Dec) 1932 
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ALLERGY AS RELATED TO OTOLARYNGOLOGY 

Y W DUKE, AID 

KANSAS cm, MO 

This year’s literature is characterized by interesting adiances in 
knowledge of the pathogenesis and pathology of alleigy, new advances 
in knowledge of the etiolog}’’ and pathogenesis of eczema and improve- 
ments in methods of treatment 

PATHOGENESIS OE ALLERGY 

It is difficult m an article of this scope to take up the theoietical 
intricacies of the intei estmg advances u Inch are being made m the study 
of the pathogenesis of alleigy For this the reader is lefeiied to the 
presidential address presented befoie the Association for the Study of 
Allergy b)'^ F M Rackemann His experiments, showing that fre- 
quently repeated intiadermal injections of foieign protein into the skin 
of animals oi human beings sensitize fiist m a Avay which gives a red 
tuberculin type of cutaneous reaction and later in a way Avliich gnes 
use to a typical uiticanal leaction, weie repoited m the 1934 leview in 
the Archives- Subsequent studies of tubeiculous animals and human 
beings with this same technic by Dienes,^ Simon ^ and Simon and 
Rackemann® showed that the changes in type of i espouse to foieign 
proteins is much more lapid, in fact, it occurs after two or thiee 
inoculations under the influence of an infection The fiist change 

1 Rackemann, F M A Re\ie\v of the Phases of Allergy, J Allergy 6 17, 

1934 

2 Duke, W W Allergy as Related to Otolaryngology, Arch Otolar 3 ng 
20 712 (Nov) 1934 

3 Dienes, L The Immunological Significance of the Tuberculous Tissue, 
J Immunol 15 141, 1928, Factors Conditioning the DcAelopment of the Tuber- 
culin Tj'pe of Hj'persensitivity, ibid 23 11, 1932 

4 Simon, Frank A The Development of Hvpersensitueness, unpublished 
experiments 

5 Simon, Frank A and Rackemann, Francis M The Development of 
H> persensitn eness in klan I Following Intradermal Injection of the Antigen, 

J Allergy 5 439, 1934 
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causes a tuberculin t}pe of reaction to foreign protein ■which often 
rapidly ends in necrosis The second change which occurs after a few 
more inoculations causes in both animals and patients the appearance of 
a t}pical urticarial lesion at the site of inoculation The importance of 
this w ork cannot be oi eremphasized since it tends to show that a person 
who has an infectious disease w ill respond more quickh to the effect of 
a parenterally introduced protein than will a normal person and that 
such a protein may render him allergic much more rapidh than it does 
the normal person In other words it ma}* be assumed that an infectious 
disease increases the mdnidual susceptibility to sensitization to foreign 
matter 

The relationship which is believed to exist between infections of the 
respiratory tract and allerg} can be recalled by referring to papers by 
Cohen and Rudolph ® and by Waldbott and Snell ‘ Both mention the 
fact that an allergic condition m the nasorespiratory tract may be com- 
plicated by infection and that an infection can be easily imposed on 
allergic tissue These papers illustrate in substance the fact that what 
IS commonly called a recurring cold or bronchitis is frequentl}* allerg}' 
and that tins can be easily diagnosed through personal histor} famih 
histor}* and examination both clinical and cytologic They emphasize 
the importance of recognizing the allergic basis for infections of the 
respirator}' tract and the fact that successful treatment depends on 
recognition of the allergic factor Allergic coiw'za, bronchitis and 
asthma bear little resemblance to the same conditions caused by infection 
It IS not necessary I am sure to repeat the many points m the differen- 
tial diagnosis betvieen infections and allerg}' which have been mentioned 
so often in tliese re^ lew s How e\ er it may be well to emphasize again 
the urgent need for the use of these diagnostic methods in cases of 
recurring cor}za and bronchitis both m adults and in children since 
successful therapy either medical or surgical depends on a correct 
diagnosis 

PATHOLOGY OP ALLERGT 

For the most recent developments in knowledge of the pathology of 
allerg} the reader is referred to papers b} Cohen and his associates and 
by B S Kline and A M Young ® These observers make a distinction 
between what they call re\ersible and irre\ersible allergic inflammations 

6 Cohen Milton B , and Rudolph Jack A Allergic and Infectious Condi- 
tions of Upper Respiratory Tract in Children Differential Diagnosis, J A M A 
97 980 (Oct 3) 1931 

7 Waldbott George L and Snell A D Pulmonary Lesions Resembling 
Pneumonia as the Result of Allergic Shock J Pediat 6 229 19 j5 

8 Khne B S and Young A M Xormergic and Allergic Inflammation 
J AllergA 6 247, 1935 Cases of Re\ersible and Irre\ersible Allergic Inflamma- 
tion ibid 6 258 1935 
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The level sible leactions, that is, those which disappeai without leaving" 
moiphologic evidence of residual injuiy, are chaiactenzed by edema and 
eosinophilic infiltration, wheieas the iiievei sible leactions, such as those 
which occui 111 tubeiculous inflammations aie characteii/ed, if severe 
enough, by neciosis Residual changes in stiucture aie then peimanent 
Since It IS impossible to reproduce the beautiful illustrations shown m 
these ai tides and almost impossible to leview the subject adequately 
wnthout them those wdio are interested aie lefeiied to the original 
souices foi furthei infoimation 

NCW' ETIOLOGIC TACTORS 

G H and E C Fonde ® contribute a disco\ei 3 ’- to the subject of 
allergens m finding that “honey-dew” excreted m the form of numerous 
fine dioplets by foliage insects can cause asthma They state that in 
the South these droplets occur in such quantities at times that the}'^ can 
be obseived m abundance on the wnndshields of automobiles and on 
glass slides placed under the trees The saphke material appears undei 
the micioscope as small globules of resin-hke substance Sap gatheied 
from the juicy baik of the trees piesents similar globules The Fondes 
state that the foliage pest inseits its sharp pioboscis into the stomas 
of the leaves and sucks out the sap Ants wdnch climb the trees obtain 
the honey-dew' from the foliage pests “The tiemendous industry on 
the part of the ants therefore w'ould reasonably offei the source of an 
abundant escape of the practically pure live oak sap, wdnch would allow 
droplets in the air under the trees ” The authors obseived a show'ei of 
honey-dew^ droplets on Christmas Day in 1933 after an outbreak of ha)'" 
fever had occurred 

They state that they had failed to secure satisfactory relief from 
treatment in a certain number of patients w'hom they thought w'ere 
sensitive to oak pollen and noted that attacks of asthma w^ould come 
sharply and m advance of pollination of the oaks They obseived also 
that in persons supposedly sensitive to oak pollen cutaneous tests with 
oak pollen w^eie not as frankl)'^ positive as w'as expected These patients 
w^ere then tested with an extract from the leaf and bark of the trees and 
gave more strongly positive reactions than wnth pollen but not as strong 
as wdien tests w^ere made with honey-dew droplets obtained from an 
automobile windshield The most potent extracts from the tree were 
obtained from the bark between the rough knuckles in the trunk 
Treatment wnth the extract gave prompt relief to a patient wdio showed 
an intensely positive cutaneous reaction to oak sap In this patient 
pollen therapy had been unsuccesstul 

9 Fonde G H, and Fonde, E C “Honej Dew” from the Live Oak a 
Cause of Ha\ Fe\er and Asthma, J Allergy 6 288, 1935 
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Duke“ lepoits a stud} of foui consecntuc cases of asthma occm- 
iing among milleis of wheat floui m \\hich tlic illness \\as tiaced to the 
dust fiom tlie hist cleaning of the wheat eiam In this dust the most 
conspicuous foimed element (about 50 pei tent by colume of the dust) 
consists of veiy fine, shaip-pomted wheat h<iu-> He believes that these 
hairs aie an impoitant factoi m the causa^ on of sensitneness not onh 
because they aie able to penetiate and ti<nimati/;e the bronchial mem- 
biane and possibly sensitize it to mateiiil intrinsic to the hair or 
attached to it, but also because ot the fat' th u when wheat hairs aie 
once lodged in the delicate mucosa of the u-pnatoi} tiact they act as a 
foreign body and cause a foieign bod\ inlbunniati in in the tissues in 
addition to the sensitization phenomena Tin asthmatic millers leacted 
violently to tests with extiacts of the win at hairs and gave much less 
severe oi negative leactions to othei fiacfoiis oi t!ie wiieat gram 

Zitzke,’’- in studying the cause of cczmia in 14*^' bakeis, compaied 
tests made with untieated floui and floin to wlntb ceitain chemicals 
W'eie added which are used in the piepaiation ot flout toi cooking Sixty- 
seven per cent gai^e positne leactions to lloiii mixed with chemicals, m 
contrast to 41 per cent w4io ga\e positne reactions to untieated floui 

Haikavy and Romanofi:’- repoit positne cutaneous reactions to 
tobacco in 78 pei cent of 69 cases of thrombo-angntis obliterans Only 
9 per cent of the patients reacted to ragw'eed or timothy They obtained 
positive reactions to tobacco in only 38 per cent of 200 unselected cases 
of men and w'omen smokers They conclude from then studies that 
tobacco is the dominating reacting alleigen in cases of thrombo-angntis 
obliterans 

Chobot^^ repoits that in a study of 53 unselected patients in a 
clinic for children wuth asthma 19 gave slight reactions to tobacco 
extract, 22, moderate reactions, and 6, marked leactions In 4 who 
gave the most marked reactions passive transfer could not be demon- 
strated This differed from the studies of Harkavy and his associates, 
who demonstrated passive transfer in 13 cases On account of the fre- 
tjuency of the finding of positive cutaneous reactions to tobacco in chil- 
dren, Chobot concludes that great caution should be used in interpreting 
3. positive reaction as being of diagnostic a alue He believes that positive 
reactions may be analogous to what is observed m testing cutaneously 
With wheal -producing solutions, such as morphine and histamine 

10 Duke, William Waddell Wheat Hairs and Dust as a Common Cause of 
Asthma Among' W^orkers in W^heat Flour Alills, J A A 105 957 (Sept 21) 
1935 

11 Zitzke, Erna Cause of Baker’s Eczema, J Indust Hyg 16 218 1934 

12 Harkavy, Joseph, and Romanoff, Alfred Skin Reactions to Tobacco and 
Other Allergens in Normal Men and Women Smokers, J Allergy 6 62, 1934 

13 Chobot, Robert The Significance of Tobacco Reactions in Allergic Chil- 
'Jren, J Allergy 6 383, 1935 
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Simon reports the study of a patient who was sensitive to the 
serum from mammals of many types but who was insensitive to the 
extract of raw muscle of chicken, mackeiel and codfish and to the serum 
of flogs and human beings Sensitiveness to the mammalian serum 
could be transfeired passively to noimal skins and could be desensitized 
by mammalian serum Ceitam expeiiments aie piesented to show that 
the antigenic factor is a piotem 

Interest m drug idiosynciasies as factois m the etiology of both 
alleigic diseases and diseases which have not as )'et been placed m the 
category of alleigy is increasing with gieat rapidity Squier and 
Madison^'' leview the literature and report on a series of 19 patients 
who had acute pi unary gianulocytojDenia attributed directl)’^ to the use 
of amidopyrine The}'' lefer to 52 additional cases observed by other 
physicians In 2 of their patients who recovered from the disease fol- 
lowing discontinuance of amidopyime the admmistiation of one dose 
was followed by a lapid fall m the gianulocyte count The patients 
who recoveied from the acute disease and avoided the diug had no 
recuirence of the illness Cutaneous sensitivity was reported m 2 
patients with systemic reactions, fever and i eduction m the gianulocyte 
count following the application of a 10 pei cent solution of amidopyrine 
to the unabraded skin 

Sulzberger and Simon, after a study of induced sensitization to 
arsphenamme m guinea-pigs, conclude that these animals can be sensi- 
tized to neoarsphenamme expeiimentally by mtradermal injection and 
that this sensitiveness is specific for the arsphenamme complex It does 
not induce sensitiveness to any othei pentavalent or tnvalent organic or 
inorganic arsenical and cannot be identified with sensitiveness to the 
element arsenic They state that these findings correspond with those 
observed clinically m persons who are sensitive to arsphenamme 

Sulzbergei m suggesting a classification for certain dermatoses, 
makes a distinction between reactions m the cutis, which appear aftei a 
period of hours or days m the form of eczema, and reactions m the sub- 
cuticular tissues, which appear promptly m the form of a wheal He 
thinks that the former type of leaction is caused by substances which 
on contact can pass through the homy layer and the oily, sebaceous 
covering of the skin Substances Avhich aie able to make this penetration 
he assumes to be those which can destioy, penetiate oi mix with the 

14 Simon, Frank A A Species Nonspecific Antigenic Factor in Mammalian 
Serums, J Allergy 6 1, 1934 

15 Squier, Theodore L , and Madison, Frederick W Primary Granulocyto- 
penia Due to Hypersensitivity to Amidopyrine, J Allergy 6 9, 1934 

16 Sulzberger, Marion B, and Simon, Frank A Arsphenamme Hjpersen- 
situeness in Guinea Pigs, J Allergy 6 39, 1934 

17 Sulzberger, Marion B A Suggestion for the Classification of Certain 
'Mlergic Dermatoses, J klichigan M Soc 34 78, 1935 
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fatty, horny coveiiiig, such agents foi example as oils which can be 
dissolved in the fatty substances of the epidermis, eczema-pi oducmg 
fungi, certain dyes and ceitain metals and local anesthetics, such as pro- 
caine and butesm, which have an affinity for ectodeimal structuies He 
lefeis to a paper by Buighard on patients sensitive to alkalis who were 
found to have skins which weie not so capable of neutializmg alkaline 
solutions as those of noimal peisons He believes that the subcuticulai 
reactions aie caused by watei -soluble substances which aie unable to 
reach sensitive tissues thiough the noimal unabraded skin Foi a leac- 
tion of this sort the foieign substance must leach the sensitive tissue 
thiough traumatized skin or thiough the medium of the blood stream 
fiom distant points 

TREATMENT 

Blown repoits furthei studies on maximum dosage m pollen 
theiapy and states that aftei tliiee yeais of added experience he diaws 
the same conclusions that he did previously and that this speaks well for 
the effectiveness of the method He states, as formeily, that lesults 
obtained m the tieatment of hay fevei and asthma due to pollen are 
directly propoitional to the size of the maximum dose leached befoie 
the pollination season begins and that by giadually increasing the pre- 
seasonal dose to a maximum of fiom 100,000 to 200,000 pollen units fail- 
uies aie eliminated in theiapy of hay fevei and peifect results aie piac- 
tically assuied To reach this dosage he gives fiom 1 to 2 cc of 10 per 
cent pollen extiact He says that this may be done with peifect safety 
and comfort piovided care and judgment aie used in legulating the pre- 
hminaiy increases in dose for each patient He adds that with this 
method of therapy complete and peimanent desensitization can be 
obtained with a disappeaiance of the positive cutaneous leactions 

Thiberge,^” in making a study of nonspecific theiapy in the tieat- 
ment of asthma, compared the effect of histamine and typhoid split 
piotem in the treatment of patients who had not responded well to 
specific ti eatment He concludes that typhoid split protein and histamine 
aie both useful in the treatment of allergy, whether lespiratory, cutane- 
ous, digestive or bacterial He beliCAes that typhoid protein is safer 
than histamine although not so lapidly effective He also prefers the 
mtiadeimal method of theiapy He states that injections of histamine 
often precipitate asthma, u Inch can be controlled with epinephrine, and 
suggests that unusual caie be maintained m the tieatment of elclerh 
pel sons 


18 Brown, Grafton Tjler Further Experiences with Maximum Dosage 
Pollen Therapy, J AllergA 6 86, 1934 

19 Thiberge, Narcissc F Histamine and Tjphoid Protein Compared in the 
Control of Asthma and Haj Fe\er, J -Mlergj 6 282 1935 
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Cohen and Rudolph"® report that evtiact of adrenal cortex used m 
the treatment of 4 selected patients -with asthma failed to i educe the 
seventy of the illness The extiact A\as guen m doses uhich had 
relieved othei patients who had Addison’s disease and foi that reason 
were considered to be adequate amounts for an asthmatic patient if 
the illness was due to insufhcienc}' of the adi enal cortex My experience 
with extiact of adienal coitex has been similar to that of Cohen and 
Rudolph 

Graeser and Ro\\e-^ leport lesults obtained in 40 asthmatic patients 
tieated symptomatically h} the inhalation of a 1 100 solution of epi- 
nephiine nebulized vith a glass atomizei The}’- state that good s}mp- 
tomatic results veie thus obtained and that the method is easier for the 
patient to leain and use than the subcutaneous method of administration 
Disagreeable constitutional effects weie not obsened 

lOMZATION 

Several writers report faioiable lesults obtained hi ionization in the 
fall of 1934, hut none of the results can be consideied to he typical 
because during that drouth year the pollen content of the an was the 
lowest It has been since pollen counts haie been lecoided annually I 
may say in passing that as much pollen was deposited on a gi eased 
slide in Kansas City, Mo , in one day in the fall of 1935 (September 15) 
as would have been deposited during the entii e ragweed season in 1934 

H L and J H Alexander,®® who have investigated ionization 
through work made possible by a gift secuied from an anonymous 
donor, state that the mechanism by which a slough is formed m the nose 
after ionization was not investigated, although it seemed plausible to 
them that ionization is merely an effective foim of cautery They say 
that if this assumption is true, relief following ionization may be 
attributed to a mechanical removal of the antibodies from the nasal 
membrane The restored mucous membrane is not sensitive , so inhaled 
or ingested allergens evoke no i espouse The authors attempted by 
means of ionization to determine how soon the newly formed epithelial 
tissue would become sensitive They surmised that if the reagin 
content of the blood persisted sensitization would return as soon as the 
new nasal tissues absorbed antibodies from the blood On the other 

20 Cohen, Milton B , and Rudolph, J A Studies on the Relation of the 
Adrenal Glands to Allergic Phenomena III On the Specific Therapeutic Effects 
of Cortical Adrenal Extract in Asthma, J Allergy 6 279, 1935 

21 Graeser, James B , and Rowe, Albert H Inhalation of Epinephrine for 
the Relief of Asthmatic Symptoms, J Allergj 6 415, 1935 

22 Alexander, H L , and Alexander, J H Ionization of the Nasal Mucosa 
Relationship Between Reagins in the Blood and Effect of Treatment, J Allergy 
6 240, 1935 
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hand, if no leagin could be demonsti ated in the blood the piocess of 
localization of nevv antibodies in the nasal membrane should be slowei 
These possibilities weie the only ones investigated m then leseaich 

In the cases lepoited the histoiy of alleigy was taken in the routine 
way and careful local examinations were made This included a study of 
the nasal secretions and the noting of the lelative number of eosinophils 
Intiadermal tests weie made, and positive reactions weie measured with 
a plammeter and lecoided in squaie centimeteis Only decidedly posi- 
tive leactions were lecoided Reagins weie sought foi by the usual 
technic of passive tiansfei of blood seium to normal skin Counts 
were made of the eosinophils in the blood The nose was then ionized, 
and the patient was leexammed at the end of two weeks and after three 
months In some cases topical application of allergens which had caused 
tiouble weie made to the nasal mucous membrane befoie and after 
ti eatment 

The authors state that the senes of cases studied was small and is 
lepoited on only m answei to the many queues concerning the rationale 
of theiapy by ionization 

Fifty-thiee patients received ti eatment by ionization Twenty-thiee 
weie leexammed at the end of two weeks but failed to leturn at the end 
of thiee months Five others weie examined after two wrecks but the 
period of three months has not yet expired The results of ti eatment 
obtained m 25 cases aie tabulated 

As a lesult of ionization the size of the initial cutaneous leaction did 
not change materially The size of the leactions to passive transfei 
tests was somewhat variable, but this w^as attiibuted to the fact that it 
w^as not ahvays possible to lepeat passive tiansfer tests on the same 
pel sons Eosmophiha w^as not paiticulaily altered Eosinophils pei- 
sisted m the nasal secietions even of the patients wdio were lelieved 
Topical applications of the alleigens pioduced a vaiiable and inconsistent 
1 espouse Seven of the 9 patients who did not secuie any lehef showed 
demonstrable leagins in the blood Reagins w^ere found in only 3 of 
a gi oup of 1 1 wdio w^ere relieved The authoi s give as then pi eliminary 
conclusion fiom the results at hand that if patients ha\e no reagins m 
the blood the chance of lelief by ionization is greatei 
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AMERICAN BOARD OF OTOLARYNGOLOGY 

An examination was held m Cincinnati on Sept 14, 1935 Fifty-se\en can- 
didates were examined, of whom forty-two were certified and fifteen conditioned 
The Board will hold an examination m Kansas City, Mo , on May 9, 1936, 
during the meeting of the American Medical Association, and one in New York 
in October 1936 just prior to the meeting of the American Academy of Ophthal- 
mology and Otolaryngology The exact date of the latter has not yet been set 
Prospective applicants for certificate should address the secretary. Dr W P 
Wherry, 1500 Medical Arts Building, Omaha, for application blanks 
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Otitic Hydrocephalls Hugh G Garlaxd, Lancet 2 751 (Sept 30) 1933 

The intracranial complications of otitis media comprise many clinical and 
pathologic conditions, among them is a nell defined syndrome for which the 
name “otitic hydrocephalus” was suggested by Symonds in 1931 This syndrome 
can usually be diagnosed on the basis of clinical manifestations, and it responds 
rather dramatically at times to simple therapeutic measures The clinical mani- 
festations of otitic hydrocephalus are Its occurrence is confined almost entirely 
to children and young adults, complicating either acute or chronic otitis media, 
headache is frequent and may be either severe or slight, papilledema is constant, 
although vomiting and nausea are variable, the mental reaction is usually undis- 
turbed, but dulness has been present in a few instances m which there has been 
a high grade of papilledema, the cerebrospinal fluid is under high pressure and 
of large volume but is normal chemically and bacteriological!)’' The condition 
usually clears up after weeks or months as a result of repeated lumbar puncture 
If this procedure is not frequently carried out optic atrophy may ensue 

Bfck, Buffalo [Arch Neuroe & Ps^CHI\T] 

Cases of Aural Vertigo Amenable to Treatment b\ Ossiculectomy James 
Dundas-Grant, Lancet 2 1029 (Nov 4) 1933 

According to Dundas-Grant, certain cases of aural vertigo are suitable for 
ossiculectomy Vertigo, either constant or in attacks, headache, convulsions and 
loss or diminution of hearing acuity were among the symptoms which the patients 
presented In all cases one or both of two conditions were present Either the 
ossicles obstructed the outlet of the attic and so prevented the escape of thickened 
discharges or the ossicles were fixed, leading to an immobility of the otherwise 
mobile stapes Thus, in the former condition, the removal of the ossicles per- 
mitted the free escape of the contents of the attic with relief from headache and 
vertigo and to some extent from dulness of hearing In the latter condition, the 
restored mobility of the stapes provided the normal safety-valve for variations of 
intralabyrinthme tension, with disappearance of the vertigo Ten of the patients 
who were operated on were entirely cured, and the other two were much relieved 
of their symptoms Beck, Buffalo [Arch Neurol & Psi cm \t] 

Facial Paralasis and Labyrinthitis Anatomic Examination or the Facim 
Nerve Andre Thomas and L Girard, Rev d’oto-neuro-opht 11 664 (No\ ) 
1933 

A patient entered the hospital on Dec 5, 1932, with facial paralj sis of peripheral 
type on the right side and pain m the teeth and ear In 1921, l922 and 1929 she 
underwent several operations for osteom) elitis of the humerus Three months 
before her admission to the hospital a vertiginous attack, with diminished hearing 
m the right ear, had occurred Examination revealed a normal drum membrane, 
total deafness of the right ear. a few nystagmus twitches and almost total parah sis 
of the right facial nerve no Romberg sign or spontaneous deviation was present 
There were no signs of cerebellar di'scase Lumbar puncture on December 8 
revealed 696 polv morphonuclears per cubic millimeter On December 9 the ear 
began to discharge and a positive Kernig sign and stiffness of the neck were 
observed the spinal fluid contained 845 cells per cubic millimeter Operation 
revealed a normal mastoid process hut the tvmpanum was filled with pus winch 
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came from a large extradural abscess b> \va> of a fistula through the oval window 
The labyrinth was opened Drainage was inadequate, and the patient died in coma 
SIX dajs later At autopsy the fistula was found to open on the endocranial surface 
slighth external to the fallopian hiatus, ha\ing passed above the elbow of the 
fallopian aqueduct and the seat of the geniculate ganglion Serial sections of the 
facial nerve, including the geniculate ganglion and extending to the endocranial 
portion, showing the following changes The connective tissue sheath was thickened 
and contained masses of nuclei, these masses were sparse in the geniculate ganglion, 
the pericapsular cells were not proliferated, the masses were composed of fibro- 
blasts plasmocytes and mononuclear and polj morphonuclear cells The masses 
were numerous at the level of the passage of the petrous nerves into the facial 
nerve The lesions situated in that portion of the nerv'e inside the ganglion and 
in the internal auditory meatus were the most intense Foci of hemorrhage in the 
sheath and m the nerve itself, separating the fibers bv pools of blood, were present 
The nerve fibers were poorlj stained, and the axis-cjhnders were swollen, irregular 
and disaggregated The neighboring arachnoid showed considerable proliferation 
of nuclei but relatively few pob morphonuclear cells The assumption is that a 
benign otitis complicated bj labyrinthitis occurred in September and that the process 
remained latent until the facial paralv'sis occurred The hvpothesis is suggested 
that staphj lococci from the site of the osteomvehtis might have hibernated in the 
labv nnthine capsule where thev remained until awakened to activity bv some favor- 
able circumstance It is known that staphj lococci have the abihtj to live a long 
time in osteomj elitic foci and to emigrate and that thej have a predilection for 
osseous tissues when their primarj' seat has been in bone 

Dpnms, San Diego, Calif [AncH Neurol S. Psvchiat] 

Epilfptic Crises Caused bv a Juxtamemngeai Focus of Infection in a 
Patient with Otogenous Cerebrai Abscfss — Opfrvted on Severai Years 
pREViousLV E R Castelnao, Rev d'oto-neuro-opht 11 680 (Nov ) 1933 

A man, aged 40, who had recovered ten months previously from an otogenous 
cerebral abscess on the left side, complained one evening of a sudden attack of 
headache, began to talk volubly and incoherentlv and saw double After a quiet 
night, a tvpical epileptic attack occurred the next morning Irritation from a 
small persistent focus of infection near the meninges w'as suspected The old 
wound was reopened, a block of fibrous tissue corresponding to the meningeal 
cicatrix was loosened, and some granulations were removed from the former site 
of the mastoid antrum Recovery was prompt In two jears there have been no 
more convulsive crises, and headaches have been rare This condition must be 
distinguished from the vertiginous auricular epilepsy reported by Roger and Reboul- 
Lachaux The appearance of epilepsy in the course of an infection of the mastoid 
suggests a cerebral complication Cases like the one reported are rare Onlv 
two have been reported 

Den MS, San Diego, Calif [Arch Neurol &. Psvchiat] 

A Glvcerin Preparation in the Therapv or the Eustachian Tube P J 
Mink, Arch f Ohren-, Nasen- u Kelhkopfli 139 121 (Jan 24) 1935 

Mink calls attention to the therapeutic action of a preparation which contains 
5 per cent antipv nne and certain anesthetics in a glycerin that is entirely free 
from water He administers it in the eustachian tube in cases of acute inflamma- 
tion and catarrhs of the tvmpamc cavitj He says that it maj be applied also 
in the auditorv' meatus, but that the tubal application alone is effective He thinks 
that the withdrawal of water by the glv'cenn is the most important factor He 
also emplovs the glvcerin preparation in the treatment of chronic catarrhs of 
the eustachian tube In these cases he is convinced that the anesthetic action of 
the remedv is of no significance, and that the dehjdration by the glycerin is the 
most important factor Editor’s Abstract 
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Changes in Temporal Bone in Patients with Tlmor or Acoustic Nerve 
H Brunner, Monatschr f Ohrenh 69 177 (Feb ) 1935 

Brunner describes the changes he observed in two additional cases of tumor 
of the acoustic nerve He gives a detailed description of the microscopic aspects 
of the temporal bones and reaches the conclusion that these cases differ greatly 
from the two cases he reported m the previous paper, for the dilatation of the 
internal meatus was absent in both cases, as was the severe atrophy of the 
nerve terminals in the internal ear In a later report he hopes to explain the differ- 
ences between the two groups of cases Editor’s Abstract 

The Cholesteatoma in Relation to Blood Cholesterol K A Drennowa, 
Ztschr f Hals-, Nasen- u Ohrenh 37 212, 1935 

Drennowa investigated (1) whether the cholesteatoma is the result of a dis- 
turbance in the cholesterol metabolism and (2) whether the cholesteatoma is the 
result of a local reaction of the tissues to chronic irritation She reaches the 
following conclusions 1 The cholesterol content of the blood is no indication of 
the presence of a cholesteatoma 2 The cholesteatoma is not caused by a general 
disturbance m the cholesterol metabolism but is rather the result of a disorder 
of the local tissue metabolism 3 The high incidence of the cholesteatoma m cases 
of epitympanitis (67 per cent of all cases) indicates that m this form of chronic 
otitis there exists an excess of lipoids together with a local disturbance of the 
cholesterol metabolism m the tissues of the middle ear 4 Histologic examination 
of the granulations and polyps for the presence of lipoids discloses the presence of 
a large quantity of sudanophil cells in the cases which are especially severe as 
regards the clinical as well as the pathologic-anatomic aspects 5 The destructive 
action of such sudanophil granulations and polyps justifies their classification with 
the cholesteatomas, and because of their clinical and pathologic-anatomic similarity 
to cholesteatomas they may be designed as “microcholesteatomas ” 

Editor’s Abstrvct 


Larynx 

\cutc Larvngotracheitis a Clement Silverman, A.rch Pediat 51 257 
(April) 1934 

Attention is directed to obstructive inflammations of the larynx and m particular 
to the entity acute nondiphthentic laryiigotracheitis All obstructive conditions of 
the larynx produce much the same picture and are most prevalent m children under 
5 years of age during the winter season Hoarseness, a barking cough, stridor 
aphonia and later, with increasing obstruction, dyspnea and cyanosis are common 
symptoms and signs Every patient with larymgeal obstruction of an inflammatory 
nature should be examined with the laryngoscope and the bacteriologic status of 
the inflammation determined, m order that propei therapeutic measures may be 
employed It is not enough to administer diphtheria antitoxin on suspicion The 
Schick test affords a valuable aid in rapid diagnosis of the etiology of tlie 
obstruction Waddlil Jr, UnncrsitjL Va [Am J Dis Child] 


Larvngeai Hlmiparesis Foi lowing Administration or Axtititvxic Si rum 
Henri Roger and !M\lrice Brlmond, Rev neurol 1 453 (March) 1934 

A patient with this condition showed typical urticaria and pains m the joints 
following the use of antitetanic serum as a prophv lactic Suddenly dv sphonia 
appeared, which was shown bv laryngoscopv to be due to paralysis of tiie right 
vocal cord, with involvement of the epiglottis Since local causes of the lesion 
were ruled out, the authors consider this condition to be a ncuntic complication 
of serotherapv Daffixh Boston [ \.m T Dis Ciiiid] 
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Mechanism or False Vocal Cords in Relation to Recurrent Nerve Act of 
SwAi LOW iNG A Rlthi, Moiiatsclir f Ohrenh 69 129 (Feb ) 1935 

This IS one of a senes of investigations in which Rethi studied the innervation 
of the larynx He points out that the larjnx is important in three respects as a 
respiratory organ, as a tone-forming organ and finally as a door of the deeper air 
passages, as w'liich it must prevent the entrance of foreign bodies into the air 
passages The latter function is especially' important during the act of swallowung 
In this report, he concerns himself with experiments which he carried out in order 
to determine the function of the larynx during the act of swallowing, giving his 
attention to the muscles and nerves by means of which the larynx performs its 
part during the act of swallowing He made his tests on dogs He agrees with 
Abderhalden, who maintained that swallowing is not a voluntary act This may 
seem unusual when one considers that one is capable of swallowing at any time 
However, one is able onlv to elicit, not execute, the act of swallowing One pro- 
duces a stimulus, usually by bringing saliva onto those portions of the mucosa that 
are under the influence of the superior laryngeal nerve Here the reflex of 
swallow'ing is elicited, but the complicated mechanism of swallowing follows 
compulsory paths If one attempts to swallow dry, the whole mechanism fails 
Moreover, if the aforementioned portion of the mucous membrane is rendered 
insensitive, that is, if the center of swallowing is prevented from receiving a 
stimulus, swallowing does not take place Rethi states that the results of his 
experiments corroborate this theory of Abderhalden’s He describes nine different 
experiments and shows a number of pictures that he took with a slow motion 
cinematograph His experiments disclosed that swallowing is entirely normal 
only' if all laryngeal nerves are unimpaired However, even if both the recurrent 
nerves have been paralyzed, the glottis is completely closed and the laryngeal 
process of swallowing shows liardlv any' deviations from the normal function If 
the internal branch of the superior laryngeal nerve is severed, but the recurrent 
nerve is left unimpaired no impairment of the act of swallowing is noticeable 
However, if, on the same side, the internal branch as well as the recurrent nerve 
IS severed, a considerable retardation of the paralvzed side is noticeable during 
swallowing This indicates that the internal branch of the superior laryngeal 
nerve and the recurrent nerve are of equal importance in the laryngeal process 
of swallowing He further shows that impairment of the transv'erse muscle is of 
great importance m the act of swallowing He points out that the recurrent nerve 
sends an important branch into the transverse muscle that the superior laryngeal 
nerve has important branches in this muscle and that within this muscle there is 
an anastomosis between the inferior and superior laryngeal nerves His studies 
revealed also what muscles play' the most important role in the laryngeal act of 
swallowing In dogs, they are the transverse muscle, the detrusor epiglottidis 
and the cricothyroid muscle, in human subjects, the obliquus muscle likewise 
plays a part Editor’s Abstract 


Nose 

Lrgent Treatment of Acutf Retrobulbar Optic Neuritis of Sinus Origin 
Phfnolization M Terracol, Rev d’oto-neuro-opht 12 401 (June) 1934 

Terracol reviews the subject of the treatment of acute retrobulbar optic neuritis 
and states that the confusion existing is due to the following factors 1 Ocular 
disturbances are in the domain of pure ophthalmologv , and yet they have been the 
subject of discussion by' rhinologists 2 The definite formula that retrobulbar 
optic neuritis is alvv'ays due to infection m the sinuses and requires interv'ention 
on the sphenoid sinuses has been imposed 3 The term retrobulbar optic neuritis 
was introduced bv von Graefe to designate lesions more highly' situated in the 
optic nerve than those which cause peripheral parahses Ophthalmologists them- 
selves argue over the pathogenic and symptomatic substratum of retrobulbar optic 
neuritis 
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The present tendencj is no longer to regard neuritis as a special malady but 
under this term to include all diseases of the posterior segment of the optic nerve 
(between the chiasm and the point of penetration of the central vessels of the 
retina) Histologic studies do not show that the nerve structure is altered bj' the 
penetration of the retinal vessels Hence, this subdivision of the nerve has only 
a topographic value Not all patients with retrobulbar optic neuritis recover spon- 
taneousl}'', and in about 50 per cent of the cases the etiology is not discovered 
In collaboration with Canuyt, Terracol has conducted researches on retrobulbar 
neuritis for several years The conclusions are that an infection of the posterior 
sinuses oi the bacterial toxins can easily reach the optic nerve, the causal factors 
may be arranged in the following order syphilis, infectious rhinosmusitis, dis- 
seminated sclerosis, heredity, intoxications and vasomotor disturbances Syphilis is 
too often forgotten, but, on the other hand, sj’-stematic treatment in the face of 
the lack of all signs of syphilis is a fault, because each day the lesion progresses 
Sinusitis does not always mean the formation of pus, there are various grades of 
inflammation The etiology of sinusitis ought not to be disregarded, and interven- 
tion must often be early, all patients wuth optic neuritis should have a thorough 
rhinologic examination Per contra, sinusitis alone must not be assumed It is 
the duty of the rhinologist to furnish the ophthalmologist wuth as precise data as 
possible on the state of the sinuses Special methods of examination are required 
shrinking of the region with cocaine and epinephrine, catheterization and puncture 
of the sinuses and the taking of roentgenograms The ophthalmologist must direct 
the treatment and determine the indications for operation Trepanation of the 
sphenoid sinus is the most logical procedure, but it should be reserved for serious 
cases When the condition is unilateral and evolves slowly, with signs often 
atj'pical, excellent results are obtained by phenolization Under close control by 
the oculist, if the disease is not ameliorated, immediate operation on the sinuses is 

indicated Dexnis, San Diego, Calif [Arch Neurol & Psychiat] 


Unilateral Blindness Latent Closed Empyem\ of a Posterior Ethmoid 
Cell Recovery Followhng Operation L Cerise, J Ramadier and H 
Guillon, Rev d’oto-neuro-opht 12 499 (July-Aug ) 1934 

A man, aged 32, entered the hospital with the complaint of loss of vision in 
the left eye and periorbital pain for the previous eight days Examination re\ealed 
a slightly swollen and edematous papilla and an enormous central scotoma in the 
left eye Vision was limited to a narrow crescentic area with its concavity down- 
ward There was no sign of nasal suppuration, and the i oentgenographic examina- 
tion showed no evidence of involvement of the sinuses Since the vision rapidlv 
diminished to complete blindness, resection of the septum and exploration of the 
posterior sinuses were done Two cubic centimeters of thick fetid pus w'as 
evacuated from a posterior ethmoid cell The operation w'as not extended farther 
Improvement was immediate, and at the end of the eighth day the \ isual field and 
the papilla were normal, and vision w'as 9/10 From an ophthalmologic point of 
view, this case was one of optic neuritis w'lth functional signs quite different from 
those of the classic form The authors agree wnth Portmann and Pesme that the 
association of functional signs of retrobulbar neuritis w'lth papillari lesions and 
painful symptoms suggests that these ocular disturbances originate from an infected 
sinus In such cases e\cn w'hen the nasal examination gives negatne results an 
earh exploratory operation on the ethmoid and sphenoid sinuses is indicated 

Dennis, Colorado Springs, Colo [Arch Neurol & Psi>chi\t] 


Structure oE Lower (N \sai ) Si ction of X \sol\crim\i Duct L A Zarit/k^, 
Monatschr f Ohrenh 69 166 (Feb ) 1935 

Zaritzkj show’s that opinions about the structure of the lower portion of the 
nasolaci imal duct are still dnided Some ins cstigators maintain that tliere are 
sahcs at the low’er end while others dein this He studied the structure of the 



652 


ARCHIVES OF O I OLARl NGOLOG) 


nasolacrimal duct on the corpses of ten children and twenty-two adults He found 
that the fibrous layer of the nasolacrimal duct consists of numerous connective 
tissue fibers with many closely adhering elastic fibers that run parallel to the 
longitudinal axis of the canal In addition to the longitudinal fibers, there are also 
transverse and oblique fibers which fix the longitudinal fibers, so to speak In 
some portions of the duct, particularlj' at its end, where some authors assume the 
valve to be, there are circular, usuallj elastic, fibers that form a sphincter and 
close the canal Zaritzky was unable to detect a typical valve, but quite often he 
observed in its place a protrusion of the mucous membrane into the lumen of the 
canal, apparently as the result of an inward pressure of the circular fibers that 
are located there In some specimens he observed near the connective tissue 
sphincter (two or three such sphincters were detected in the examined section of 
the duct) smooth muscle elements, w’hich apparently increase the activity of these 
sphincters The bundle of circular fibers is especially noticeable in persons oier 
the age of 16 j'ears During early childhood, the accumulation of these fibers is 
much less noticeable He thinks that this might be the reason that children are 
more subject to conjunctivitis of nasal origin Moreover this applies also to persons 
wuth chronic atrophic rhinitis in whom, as the result of atrophic changes in the 
mucous membrane of the nasolacrimal duct and of a w'eakness of the circular 
fibers, the lumen of the duct gapes so that micro-organisms and nasal secretion 
may enter into the duct Zaritzky states further that betw'een the periosteum and 
the fibrous layer of the duct, particularly in its lower portion, there is a close 
venous net, which apparently is closely connected with the cavernous plexus of the 
nasal cavity In young children the ca\ernous plexus is incompletely developed 
He observed that in children the opening on the low’er part of the nasolacrimal 
canal is ellipsoid or cleftlike, wdnle in the aged the opening is usually triangular, 
probably because the contracting power of the circular fibers decreases with 
advancing age Editor’s Abstract 

Symptom Complex of Nasociliarv Nerve I Abramowicz and T W\sowski, 
Monatschr f Ohrenh 69 171 (Feb ) 1935 

Abramowicz and Wasowski call attention to the syndrome of the nasociharj 
nerve, which was first described by Charhn m 1930 It consists of (1) inflam- 
matory manifestations m the anterior portion of the e^e, namely, conjunctivitis and 
inflammation of the cornea, ins and ciliarv body , (2) a unilateral inflammation 
of the nasal mucous membrane with considerable hyperemia and swelling of the 
involved side and with hyperemia of the anterior portion of the lower nasal concha, 
and (3) neuritic pains in the eyeball, in the orbital cavity and in the frontal region, 
together with disturbances of secretion (reddishness and sweating) and with trophic 
cutaneous changes (blisters) in the region of the ramifications of the nasociharv 
nerve Moreover, there is a tactile hyperesthesia of the skin in the region of the 
ramifications of the infratrochlear nerve and of the external branch of the anterior 
ethmoidal nerve The authors point out that the syndrome of the nasociharj' nerve 
is not always fully developed In some cases the ocular symptoms predominate, 
while in others the nasal symptoms are most noticeable They state that Charhn 
considered the forms with an incomplete symptomatology more frequent than the 
ones in which it is complete Because the syndrome is the result of an inflamma- 
tion of the nasociliary nerve, and in order to give a better insight into the different 
symptoms, they describe the anatomy of the nasociliary nerve Further, they 
show that the inflammation of the nasociliary nerve may be caused bj various 
factors , it may be of local origin or may be caused by systemic disease or by 
focal infection They illustrate this b> case histones In the conclusion they 
mention the part plaj ed by the nose in the development of nerv ous disorders, point- 
ing out that irritation of the trigeminal nerve mav lead to disorders in distant 
organs Editor’s Abstr vct 
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Extraxas\l Plxctvre of the Froxtae Sines U Gittel Ztschr f Lar>ng, 
Rhin Otol (Tetl 1 Folia oto-lan ng ) 25 371 1934 


Gittel gnes a histor}. of external puncture of the frontal sinus reMews the 
^-a^ous methods and then describes the technic that is employed at die clinic m 
Heidelberg Following this, he outlines the method that is employed in Wurzburg 
and describes se%en cases in which external puncture of the frontal sinus was done 
alter tins iiietliod In all these cases tlie puncture was made for diagnostic pur- 
poses In file cases it was followed b\ radical operation In most cases it 
disclosed what could be expected on the basis of the roentgenologic and clinical 
aspects Howeier in one case the obsenations in the course of tlie subsequent 
radical operation did not corroborate what had been indicated by the puncture 
for the operation disclosed an intact mucous membrane m the frontal sinus, while 
the siTinge that had been introduced following the exploratory drilling had con- 
tained secretion and particles of the mucous membrane In two instances the 
exploratory puncture disclosed such slight changes that the radical opening of tlie 
frontal sinus was considered unnecessary , and the consen atn e treatment produced 
the desired results In one instance the puncture of the frontal sinus took a serious 
course This experience and the fact that the method is diagnostically not entirely 
reliable induced Gittel to di'^continue the external opening of the frontal sinus for 
diagnostic purposes He concedes that the method employed m Heidelberg with 
its subsequent irrigation through a permanent cannula may be better but he him- 
self has refrained from resorting to it in recent years At any rate he tliinks that 
good roentgenograms are of first importance The roentgenologic exposure should 
be made not only in the occipitofrontal direction but also from the side so as to 
determine tlie depth ot the frontal sinus He thinks that tlie posterior wall is often 
beheied to be much thicker than it actually is Often it is as thin as paper and 
tins fact together with the slight depth of the sinus imohes the danger of an 
artificial injury of the posterior wall He concedes that his material is too small 
to make it the basis of a complete rejection of the external puncture of the frontal 
sinus Howeier he thinks that the dangers iniohed in the metliod make extreme 


caution necessan 


Editors Abstract. 


Plastic Closlre of a Bucco- A.xtr.\l Fistlla Deaelopixg After Operation* on* 
THE Waxillara Sixls L Strack Ztschr f Laryng Rhin Otol (Teil 1 
Folia oto-laryng 1 25 379 1934 

Strack points out that formerly plastic closure of a bucco-antral fistula was 
more frequent since the bucco-antral opening was not closed at once but was left 
open until tlie caMty* had healed At present it is the tendenci to close the wound 
at once, but eien in case of primary closure there occasionally remains a fistula 
Such a failure of primary closure is frequently the result of erroneous ei'aluation 
of the relation between the dental system and the maxillary sinus The dental 
origin of a disorder of the maxillary sinus is often entirely oierlooked After 
discussing some of the dental aspects of the disorders of the maxillary sinus 
Strack renews tlie literature on tlie Aarious methods that haie been suggested for 
the plastic closure of bucco-antral fistulas He considers the condition of the 
surgicalh treated maxillary sinus as the most important factor in the closure of 
the buccal wound He thinks that this alone explains the fa\orable results that 
are obtained wnth the radical operation according to Caldwell-Luc m which m 
spite oi a rather large bone defect a mere suturing of the wound nearly always 
results in primary healing pronded the possibility of dental after-infection has 
been excluded He reports that at the ^larburg clinic only IS of a total of 475 
operations on the maxillan sinus resulted m bucco-antral fistulas He describes 
and discusses tliese 18 cases Only 3 of the fistulas that required plastic operations 
del eloped after uncomplicated operations according to Caldwell-Luc In 3 otlier 
instances the bucco-antral fistula was the result of trauma and in all other cases 
a complication on the part of the dental system could be demonstrated This 
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indicates that in all cases in which the fistula proves refractory it is necessarv 
to consult a dentist Strack always tried first a primary closure of the buccal 
wound, even in complicated cases in which large cysts existed In the 7 cases in 
which a bucco-antral fistula existed before the operation on the maxillary sinus the 
plastic closure of the fistula was attempted immediately following the operation, 
or the fistular canal was freshened In 3 instances this measure was successful, 
and in the others the size of the fistula decreased Whenever a fistula remained, 
an attempt was made to find the cause of the antral disease by examining and 
treating the teeth After that, simple measures, such as freshening and suturing 
of the fistula or curettage of the fistular canal, were usually sufficient In the 
few cases in which a plastic closure was needed, he did not adhere to a certain 
method but adapted the treatment to the individual requirements 

Editor’s Abstract 

Statistical Data on Inti ammations or Nasal Sinuses F Wilker, Ztschr 
f Laryng , Rhin , Otol (Teil 1 Folia oto-laryng ) 25 404, 1934 

Wilker calls attention to Graft’s new technic of necroptic examination of the 
upper air and food passages If this method is employed, the maxillary sinuses, 
the ethmoid cells and occasionally even the frontal sinus are exposed and laid 
open for inspection during extraction of the necroptic preparation The sphenoid 
sinuses can be exposed on the extracted preparation by sagittal and frontal sections 
Wilker employed this method in 2,317 cases Because the nasal sinuses of 
children less than 1 year of age are not fully developed their cases were dis- 
regarded The report covers 2,072 cases Among this number, he found 144 cases 
of suppurating sinusitis, that is, a percentage of 6 9 In more than half of these 
cases one of the maxillary sinuses was involved The incidence of sinusitis was 
lowest in the frontal sinuses and in the ethmoid cells In analyzing the material 
according to age groups, Wilker observed a higher incidence of sinusitis in 
children from the second to the tenth j'ear of life and in adults beyond the age of 
SO years The incidence was lowest in persons aged between 10 and 40 years 
There was a slightly greater incidence of sinusitis in men than in women Seasonal 
fluctuations could not be observed In comparing his results with those of othei 
investigators he found that the incidence of sinusitis in his material was con- 
siderably lower, he thinks that this may be partly explained by the fact that his 
material was considerably larger than that analyzed by the other authors 

Editor’s Abstract 

Depression Fracture or the Root of the Nosl K VorrL, ZtschV f Larwig 
Rhm, Otol (Tell 1 Folia oto-laryng) 25 426, 1934 

Vogel IS of the opinion that fractures of the nasal bones can usually be reduced, 
that IS, that the bones can be raised to their normal position b> introducing a blunt 
instrument into the nasal cavities, forcing the depressed bones upward and then 
bringing them into normal position by lateral pressure How'ever, this method 
cannot be employed when, m addition to the nasal bones, the root of the nose and 
the anterior wall of the frontal sinus have sustained a depression fracture He 
describes such a case An attempt to raise the depressed bones to their normal 
position from the inside of the nose failed because the instruments could not be 
brought under the deepest point of the depression Consequentlv, an effort had 
to be made to replace the pressure from within by traction from without This 
measure proved successful, and the patient’s recovery was uneventful Vogel 
illustrates the efficacy of the treatment bv means of photographs of the patient, taken 
before and after the treatment He considered this report justified because the 
literature contained no reference to the traction method employed bj' him He 
recommends this method and thinks that it should ahvavs be tried before surgical 
reposition is resorted to Editor’s Abstract 
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Miscellaneous 

Internal Stuttering H Freund, Monatschr f Ohrenh 69,146 (Feb) 1935 

Freund’s studies on internal stuttering are chiefly the result of observations on 
himself He points out that several other authors who investigated stuttering in 
themselves stress the preexperience of the sound difficulty, and in observations 
on himself he discovered the same To him, this preexperiencing of the speech 
difficulties appears as an internal stuttering that is entirelv analogous to external 
stuttering The pathologic adjustment movements elicited by the extremely vivid 
imagination of the feared difficulty are the somatic correlation of this internal 
stuttering The ego experiences itself as stuttering, when, prepossessed by the 
difficulty, it internally expresses the words to itself in a testing preexperience, and 
in this process discovers the difficult word Thus, internal speaking and the initial 
motor moienients connected with it play an important role in internal as well as 
in external stuttering Whereas, former iin estigatoi s stressed the imagining of 
erroneous speech mo\ements as the important factor in stuttering, these observa- 
tions stress instead the disturbed attempt at internal speaking Freund shows that 
mail} of the pS}chologic peculiarities of stuttering are made possible by the 
phenomena of internal speaking In the further development of the disorder an 
introverted deviation takes place The internal speaking becomes the censor that 
IS placed between thought and external expression of speech Internal stuttering 
IS accompanied by different somatic manifestations Respiration may become 
inhibited, the head may be held stiff, and the look may become staring Self- 
observation of the stutterer discloses feelings of tension and disagreeable sensa- 
tions in the larynx and at the sites of articulation In discussing the treatment, 
Freund suggests, in addition to psychotherapy, clear internal speaking with 
emphasis on the voice factor, on the extension of the syllables and on the rhythm 
and melody and with overemphasis on rest This modified internal speaking could 
eventually be supported by toneless movements of the organs of articulation More- 
over, an attempt may be made to overcome the internal stuttering bv directing the 
attention to indifferent speech activities The attention should be taken away from 
experiences m the patient’s own body, such as the heaviness of the extremities, the 
stream of respiration and so on Editor’s Abstract 

Rare Forms oi Pathologic Cornification of the Mucosa of the Upper 
Respiratory and Digestive Tracts G Claus, Ztschr f Hals-, Nasen- u 
Ohrenh 37 228, 1935 

Claus relates the clinical histones of six patients m whom cornifications 
developed on the mucosa of the upper food and air passages In one patient a 
whitish thickening developed on the right vocal fold The histologic examination 
disclosed a pachydermia with chronic nonspecific inflammation and acanthosis and 
pseudokeratosis of the epithelium The second patient had whitish areas on the 
left side of the tongue?- which were noticeably elevated above the level of the 
mucosa Between these whitish areas there were bluish areas in which the mucosa 
was atrophic Keratosis folhculans (Darier’s disease) and leukoplakia were 
thought of Since the patient’s skin was free from changes of this nature, Darier’s 
disease was ruled out, and the condition was diagnosed as leukoplakia Claus 
points out that the histologic aspects of leukoplakia resemble greatly those observed 
m the cornification of the first patient The third patient had a small tumor on 
the tongue, which was diagnosed as papilloma verrucosum This tumor was 
removed, and the histologic examination revealed considerable cornification of the 
epithelial portions The scar that resulted from the removal of the tumor acquired 
the aspects of a leukoplakia The fourth patient had immediately above the mula 
a circular area that was covered with snow-white cones and spines Postrhino- 
scopy revealed that the nasal surface of the soft palate w^as also covered with white 
cones and spines There w'as considerable fetor from the mouth and nose Biopsi 
revealed a cornified papilloma without signs of carcinoma The tumor was 
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treated with radium, electrocoagulation and electrotomy, and the patient was dis- 
charged A control examination nine months later disclosed no further tumor 
growth The fifth patient had a papilloma of the right vocal cord with con- 
siderable cormfication That the cornified papillomas, which generally are benign 
tumors, may result in malignant degeneration, the author illustrates by reference 
to the last patient The histologic examination of the tumor masses disclosed 
atypically proliferated epithelial nests The author points out that the cause of 
these cornifications is not definitely known, but calls attention to the fact that 
cormfication is more frequent in men than in women Of the six cases reported 
here five concerned men He emphasizes that the benign cornifications in the 
region of the air and food passages must be kept under observ^ation, for malignant 
degeneration may result Editor s Apstract 

Progressive Unilvteral Facial Atropiiv Treated with a Mvliiable Rubber 
Prosthesis in the Mouth H W B0f, Acta psychiat et neurol 9 1, 1934 

B0e reports remarkable results obtained in a case of severe progressiv'e uni- 
lateral facial atrophy in a woman, aged 38 The treatment consisted of placing in 
the mouth a speciallj devised dental prosthesis made of malleable rubber so as to fill 
the hollows that resulted from progressiv'e wasting of the bone and soft tissue 
The prosthesis can be molded from time to time according to requirements of 
adjustment Apart from the immediate cosmetic results thus obtained, the atrophic 
process was brought to a standstill, and m the course of time an actual improve- 
ment in the trophic condition of the tissues on the affected side of the face became 
manifest The integument ov^er the forehead, cheek and chin recovered its normal 
color, consistency and ability to show vasomotor reactions (blushing) which pre- 
viously had been lost The condition of the bone also improv'ed The author 
attributes these effects to the stimulation of the tissues by the pressure and irrita- 
tion exerted bj the prosthesis 

Yakovlev, Palmer, Mass [Arch Neurol &. Psvchiat] 
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CLIMATE AND THE UPPER RESPIRATORY 

SYSTEM 

C COULTER CHARLTON, MD 

ATI ANTIC cm, N J 

Climate ma} be defined as the atmosphei ic factois aftectmg ^ege- 
table and animal life, including temperature, humidity, sunlight and 
movements of the an as winds as well as wateis and locations 

As eai ly as 2300 B C it was lecorded that people fiom the shoies 
of the Meditei ranean Sea traveled eastward to China because of droughts 
which lendeied then foimei homes impossible It is not stiange to 
find that the Gieek philosopheis studied the climate and its influence 
and that many temples of health were built Baths weie established, 
watei fiom springs was used, and open an theaters weie built to 
accommodate as many as 20,000 to 25,000 persons The Gieeks pei- 
fected physical development above learning and thought that illness 
of the soul could be reached through the bod} 

About 300 B C Hippociates, the father of medicine, wiote an inter- 
esting book on “Alls Waters and Places” This book was no doubt 
the fiist evei wiitten on climatology 

In the introduction Hippociates^ stated 

Whoever wishes to investigate medicine properly should proceed thus In the 
first place consider the seasons of the year, and what effects each of them pro- 
duces, for they are not all alike, but differ much from themselves in regard to 
their changes Then the winds, the hot and the cold, especially such as aie 
common to both countries, and then such as are peculiar to each locality We 
must also consider the qualities of the waters , as they differ from one another in 
taste and weight, so also do they differ much in their qualities In the same 
manner, when one comes into the city to which he is a stranger, he ought to 
consider its situation, how it lies as to the winds and rising of the Sun , for its 
influence is not the same, whether it lies to the North or to the South, to the 
rising or the setting Sun 

Hippociates used these observations in his piactice of medicine, 
which helped to oveicome the superstitions of his day and dominated 

Read at the Fort> -Third Annual Meeting of the American Laryiigological, 
Rhinological and Otological Society, Inc, Atlantic Citv, N J, June 3, 1937 

1 Rochester De Lancey Climatology as Practiced bv Hippociates, Tr Am 
Climat & Clm A 28 33, 1912 
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medical practice foi many years The fiist baths were established in 
Rome about 100 B C Their location was chosen for climate and 
natural springs, and they were the beginning of the fashionable water- 
ing places During the Roman occupation of Britain health lesorts 
and spas were established, some of which still exist In 1628, in 
Harvey’s time, the piactice of medicine was put on a scientific basis 
Thomas Sydenham, the fathei of clinical medicine, emphasized seasonal 
changes and the effects of altitude in legard to disease, and in the 
eighteenth centur}'^ tiavelers began to realize the gieat dangeis fioin 
the unfavorable climates in ceitain localities 

In the past century numerous climatic diseases ha\e been con- 
queied through the advancement of science In the past few years 
members of the medical profession have taken a gi eater interest in 
climatic conditions and their effects on the body, for it has been demon- 
strated that climatic environment and diet have a great influence on 
development of the body It is a fact that Italians, Japanese and other 
persons from foreign countries living in the northern part of the United 
States aie laiger, heavier and physically superior to those remaining in 
their home countries - One may say that there aie many other influences 
which might be responsible, but it has been proved by experiments on 
mice that climatic conditions greatly influence growth ® In the tropics 
growth of the body is slower Puberty and maturity of sex function 
come on earlier in cool climates both in animals and in man 

As the amount of oxygen or the proportion of caibon dioxide may 
vary between wide limits without pioducing physiologic effects, the 
chemical constituents of the air can be discarded as of no great impor- 
tance At present the influence of climatic conditions is explained by 
the physiologic effects of the an on the human body, as influenced by 
temperature, humidity and movements of the an The vasomotoi con- 
traction of the vessels of the skin due to cold causes dilatation of the 
vessels in other parts of the body and makes one moie susceptible to 
disease In a healthy man the internal temperature is usually constant, 
varying no more than 1 or 2 F m the Arctic regions or in the tropics 
Man, however, can adapt himself to extremes in weather more than 
any other animal His skin and vasomotor system have moie ability 
to regulate his heat, which is the end-result of metabolism The elim- 
ination of heat depends on the sui rounding air for its evapoiation of 
moisture If the air is saturated with moisture and there is little oi 
no wind stirring, the heat is not eliminated It has been shown by 

2 Mills, C A Health and Disease as Influenced by Climatic Environment, 
Internat Clin 2 143 (June) 1936 

3 Ogle, Cordelia Climatic Influence on the Growth of the Male Albino 
Mouse, Am J Physiol 107 635 (March) 1934 
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Haldane and Smith ^ in obserAations on mineis that dining lest the 
lectal tempeiatiire does not mciease until the wet bulb thermometei 
legisteis 88 F For each degiee oi so above that theie is a use in 
lectal tempeiatuie In moving an the lectal tempeiatuie did not use 
until a tempeiatuie of 93 F oi aboi^e was i cached, which seems to 
indicate that the velocity of the wind has a gieat influence on physical 
comfort at the highei tempeiatuies The atmospheie is the most impoi- 
poitant factoi m the enviionment in which men live By weight, a 
human being takes as much an into the body as he does food each 
da) The lungs and the skin aie immediately conceined when the 
autonomic balance is distuibed by too much heat 

The local effects tiansmitted thiough the neivous impulses aie of 
gieat impoitance Vascular changes take place in the mucous mem- 
bianes of the upper respiratory tract as well as in those of the 
kidneys and splanchnic areas, producing a state of ischemia of the 
mucous membranes, which are thus moie vuliieiable to penetiation by 
bacteria 

With the effects of the winds and cold on delicate children, a decided 
mciease of basal metabolic late is noticed Many pathologists and 
ph) Biologists have become interested in the loss of chlorides and dehy- 
dration produced by excessive atmospheiic heat The of the blood 
IS increased, and frequently the caibon dioxide content is loweied 
Pei sons working in excessive heat and sweating fieely have become 
faint and weak because of the loss of chlorides Many of the laige 
manufacturing companies have installed machines near the drinking 
water for dispensing tablets of sodium chloiide to encouiage the men 
employed to take them and avoid these ill effects 

High winds tend to have the same effect on changing the moistuie 
of the atmosphere and must have some effect on body moisture Di}’- 
an geneially causes a feeling of comfoit and well-being regaidless 
of the temperatuie, while moist an leads to discomfort and depiession 
On account of differences m conduction of heat, moist cold air 
feels coolei and moist warm air hotter than diy an of the same tem- 
peiatuie Theiefore, the effects on the physiologic mechanism of 
adaptation to temperature will be much greater and the demand on 
the autonomic neivous system beyond the point of noimal adjust- 
ment will be gi eater, thus increasing imlnerability to disease Johnson ^ 
was the first to suggest that the pathogenic effects of catarrh and colds 
may be linked to the autonomic neivous sytem because when the climatic 

4 Haldane, J , and Smith, J L The Toxic Action of Expired Air J Path 
Bact 1 318, 1893 

5 Peterson, W F The Patient and the Weather, Ann Arbor. Mich , 
Edwards Brothers, Inc 1936, vol 1, pt 2 
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conditions cause an unduly frequent change in tempeiatuie of gieat 
magnitude the autonomic nervous system is fatigued Kuhn “ expressed 
the belief that long exposure to cold produces dryness of the mucous 
membranes and leads to greater susceptibility to infection of the upper 
respiratory tract Mills claimed that in many types of chronic illness 
the weather plays an active role, for regions of highly changeable tem- 
perature and pressuie (stormy zones) usually have a population badly 
affected with chronic respiratory and arthritic troubles, sinusitis, chionic 
bronchitis, tuberculosis and rheumatoid arthritis 

Miller and Cocks " brought before the members of the medical pro- 
fession their experiments on the human body in regaid to various tem- 
peratures, humidity and movements of the air several years ago Their 
records were interesting to me, but I felt that their statement that 
over 50 per cent of laundry workers exposed to moist heat acquire 
atrophic rhinitis does not apply in Atlantic City When I came here 
twenty-five years ago and became connected with the Atlantic City 
Hospital I was surprised that I did not see patients with atrophic 
rhinitis in the clinics In New York at that time chronic disease of 
the nose and throat was of that t)'pe in about 50 per cent of all cases 
What few patients with atrophic rhinitis I did obseive m the clinics 
here were persons from out of town who were here for their vacations 
In all the time I have been here I have never seen a patient with 
atrophic rhinitis whose entire time was spent at the seashore Besides, 
I have records of several persons who came here with atrophic rhinitis, 
but after a few years one would never be able to tell by examining 
their noses that they had ever had it I was so interested m Miller 
and Cock’s work that I decided to examine the laundry workeis in 
this city In different hotels and commercial laundries I examined 
268 persons, and to my surprise did not find any with atrophic rhinitis 
These persons had been engaged in laundry work for an average of 
nine plus years , a great number had followed the work for twenty 
years or more and several for over thirty years The laundries are 
all above the ground, with plenty of fresh air and sunshine, and no fac- 
tories or other agents fill the air with impurities My conclusion is 
that the climatic environment here is no doubt responsible for the 
difference 

In training for my special work I was impressed with the fact 
that sea a.r seemed to be bad for acute infections of the uppei respira- 
tory tract After many years of observation I have concluded that that 

6 Kuhn, A Abhartung and Erkaltung, Berl Klin 21 1, 1909 

7 kliller, J A , and Cocks, G H The Eflfect of Changes in Atmospheric 
Conditions upon the Upper Respiratory Tract, Tr Am Climat &. Clin A 31 
31, 1915 
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IS not true In both hospital and piivate practice at the shoie I do not 
observe as many cases of acute purulent disease of the sinuses, ears 
or mastoids or of tracheal disease as in the cities From an article 
read before the American Climatological and Clinical Association 
by a successful internist, Dr Philip Marvel,® who has had over fifty 
}ears of observation of the climate here, I quote 

Infections are notablj" less prevalent at the sea-shore, milder in form, and 
shorter in period of invasion than is observed inland and in large commercial 
cities, this IS especially true when the physical comforts are comparable with 
climatic advantages Pneumonia per se is rarely observed m Atlantic Cit 5 ’’ 
When seen here it is usually in complication with some other form of infection, 
and most frequently of the bronchial type, even the latter is comparatively rare, 
estimated on the basis of City Hospital statistics The same is also true of various 
other forms of infectious diseases — ^gripp, tonsillitis, whooping-cough, influenza, 
etc The rarity with which these are associated with pneumonia, endocarditis, 
pleurisy, sinusitis, synovitis, etc , is no less than remarkable compared with similar 
cases m the large cities, and chronic sequelae are little heard of where cases are 
properly observed through the convalescing period, all of which is particularly 
strong in affirmation that the physical properties of the atmosphere and the relative 
advantages of the climate of this locality must be, in some measure, both protective 
and prohibitory 


8 Marvel, Philip Some Remarks on Thirty Odd Years of Continuous 
Climatic Observations in Atlantic Citj, Tr Am Chmat & Clin A 28 114, 1912 
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Huntington” stated that changes of tempeiatuie of a few degiees 
duiing the day aie healthful and tend to pioduce a stimulating effect 
winch induces a lelatively low death late A shaip drop of tempeia- 
ture 01 a shaip use of tempeiature is not good Even a stable tein- 
peiatuie with no change is not for the best 

Heie one has a climate conti oiled by a laige body of water, the 
ocean, a summei and wmtei temperatuie that vanes only 13 F between 
the mean monthly maximum and the mean monthly minimum, a 
humidity that aveiages about 73 per cent, with a Avind velocity of 15 
miles pel houi, a sandy soil which quickly absorbs any precipitation 
and ail that is fiee from the impurities commonly found m a large 
city The summei winds are fiom the south over the ocean, and the 
winter winds, fiom the west and noithwest ovei the native pine and 


Table 2 — Diffeiencc Bctzvccn Maximum and Minimum Aveiagc Honily 
Peiccntage of Humidity, with the Avciage Velocity of the Wind 
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cedar forests All this seems to account foi the observations made 
concerning the climatic conditions in this location 

SUMMARY 

Since the time of Hippociates membeis of the medical piofession 
have been inteiested m the relation of climatic conditions to health 
People are greatly influenced by climate in their ability to lesist 
infection of the upper lespiiatory system 

The autonomic nervous system plays a great lole m the lives of 
human beings, and it behooves all physicians to give it consideiation 
Persons working in laundries with high tempei atui e and moist heat 
do not seem to acquiie atrophic ihimtis in this city 

The climatic enviionment of this locality seems to prevent atiophic 
ihinitis 


9 Huntington, Ellsworth Weather and Health, Bulletin 75, National 
Research Council, 1930 
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After living a few yeais in the air of the seashoie in this location, 
pel sons with atrophic ihinitis seem to improve 

Acute infections of the upper respirator}'^ system are fewer and 
not so severe in this climate as in the large cities 

According to the records of the United States Weathei Bureau of 
temperature, humidity, sunshine and wind velocit} for this cit\ as com- 
pared to other localities, Atlantic City has a great deal to offer to those 
suffering from infections of the upper respiratory tract 



OSTEOMYELITIS OF THE SKULL 
COJ\rP\RISOX or two cases observed sevekteex and fourteen 

TEARS AGO WITH TWO OBSERVED IN THE PTST TWO YEARS 
FREDERICK T HILL, MD 

WATER\ II hZ, MAIN E 

Osteoni) elitis of the skull is a condition in which, because of meagei 
peisonal experience, physicians aie dependent on the hteiatuie This 
IS not a systematic paper on the subject Rathei it is an attempt to 
show the effect of ceitain outstanding contiibutions to the hteratuie on 
the management of the disease Four cases of osteomyelitis of the 
frontal bone aie leported, two of which weie obseived seventeen and 
fourteen }eais ago and two within the past tvo years All the patients 
weie treated ladically In one case, which resulted fatally, the disease 
was of streptococcic origin In three it folloved acute frontal sinusitis 
In one it resulted fiom an orbital abscess and had its inception m the 
tempo! al fossa No attempt will be made to discuss the etiology, 
symptomatology, pathology or bacteriology These have been thoroughly 
covered in the literature, and repetition without new findings is woise 
than useless 

In 1913 McKenzie ^ published the outstanding papei on this subject 
up to that time, quoting from the pievious works of Tilley, Luc, Schil- 
ling and other im estigators He discussed the mode of im asion, stating 
that it can take place along the venous channels as well as by direct 
extension He lecognized regeneiation of bone taking place aftei the 
actn ity of the process had subsided Fie stated that extradural abscesses 
aie to be expected A sure diagnostic sign is edema, often some dis- 
tance away “The disease burrows like a mole m the earth and, like 
a mole, throws up mounds heie and there as it goes along ” He quoted 
Killian as leporting the occurrence of thrombophlebitis of the longi- 
tudinal sinus following osteomyelitis He suggested distant trephining 
and uiged immediate and ladical operation “Wheiesoevei the disease 
has spread, thei e must the surgeon follow it ” 

C^SE 1 — In 1920 a girl aged 18 was referred to mt because of headache, fever 
and swelling over the left eye of three weeks’ duration following influen^ia 
The eyelid was red and swollen and showed a discharging fistula w'here it had 

Read at the Fiftv-Ninth Annual Congress of the American Larjmgological 
Association, Atlantic City, N J , June 1, 1937 

1 McKenzie, D Osteonwelitis of Frontal Bone T Laryng 28 6, 1913-1914 
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been incised bj^ her local phjsician There was edema extending almost to the 
hair line and another discharging fistula about 1 inch (2 5 cm ) above the left 
eyebrow Culture showed a growth of Staphylococcus aureus Nasal examina- 
tion gave essentially negative results Roentgenograms showed small frontal 
sinuses, the left was cloudy, and just abo\e it was an area of osteomyelitis about 
1 inch (2 5 cm ) in diameter Operation was performed through an incision 
above both eyebrows, at the level of and including the fistulous tract Necrotic 
bone was widely removed, exposing granulations on the dura, until normal- 
appearing bone and healthy dura were encountered Ihe inner table showed 
destruction beyond what was evident in the external layer The left frontal sinus 
was opened from above, and the inner table, which was necrotic, was removed 
The outer wall appeared solid and was not disturbed The incision was kept 
open, and the wound w'as dressed with dichloramine (tolueneparasulfondichlora- 
mide) twice dailv Three weeks later the frontal sinus was exposed by an 
incision through the evebrow’ and the floor and remaining portion of the inner table 



Fig 1 (Case 1) — Roentgenogram of a patient operated on seventeen years 
ago, at which time a large portion of the frontal bone was removed This show’s 
considerable regeneration 

were removed Convalescence was uneventful except for some temporary diplopia 
The original w'ound filled in with granulations and finally healed with rather a 
large scar No plastic operation was attempted, as she could cover the scar 
easilj’ with her hair She has remained well since She married and moved to 
California Through the courtesy of Dr Hill Hastings I was able to obtain 
recent roentgenograms of her skull These show considerable regeneration of bone 

Case 2 — In 1923 a boy of 8 years was examined because of swelling and edema 
aboie the eyebrow’s in the midline following acute frontal sinusitis Roent- 
genograms show'ed small cloudy frontal sinuses, the left being rudimentary The 
right was opened externally through the floor, and a dram was left m the 
incision No attempt was made to disturb the lining The temperature, which 
had been elevated, dropped to normal In a few days the parents took the child 
home from the hospital against advice One month later he returned, com- 
plaining of severe headache There were edema over the forehead and a purulent 
discharge from the incision, from which Staph aureus was cultured Roent- 
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genograms showed definite ostconnehtis The frontal bone was exposed an 
ineision through both ejebrows and across the bridge of the nose Necrotic 
bone was found above the frontal sinuses, considerabh bejond the area indieated 
in the roentgenogram This was remo\ed, exposing dura covered wuth granula- 
lions Removal w'as continued until healthy-appeanng bone was encountered The 
incision W'as kept open Three w'ceks later a Ljnch operation was performed on 
both frontal sinuses The patient had an uneventful convalescence and except 
for a depressed scar seemed perfectly well Eight jears later he had acute frontal 
sinusitis on the left side, which subsided on ptobmg of the sinus and establishment 
of drainage I have not seen him since that time, but, as far as I can find at the 
time of w'ritiiig, he is w'ell and eii 30 \s a reputation as a scniiprofessional football 
plaj er 

Theie weie consideiable piociastination hesitation and doubt in the 
management of these cases, peihaps moie than is evident fiom the 
reports Edema did not assume the diagnostic significance that it would 
today Opeiation was not done until the loentgenogiams gate stiongh 
positne evidence of invohement It was indeed foitunate that the 
piocess in these cases was not especially viiulent and that lecoieiy 
followed one fairly geneious remo^al of bone This was done with 
considerable misappi ehension as to the final result of the defect 
McKenzies admonition foi early and radical opeiation may have been 
•weakened b} the emphasis placed on the diffeientiation betw’’een the 
disci ete, self-limited type of the disease and the diffuse spreading form 
At the time the importance of this differentiation seemed to outw'eigh 
the necessit} foi early operation Munio- said "Actually the patho- 
logical process is fundamentally the same, the difference being due to 
the lapidity and extent of m^olvement of the Aenous channels in the 
diploe, and the i esulting a ariation m the amount of bone destruction " 

In the last ten oi tw'ehe }ears the necessity foi radical surgical 
operation m osteom3'elitis of the skull has been stressed by a number of 
■%M iters, including McKenzie,^ Tobe) ^ Bulson,"’ Woodward,® and 
Wilensky " Munio’s studies definiteh showed that the chances for 
lecoveiy are much better with radical treatment than with a more con- 

2 jMunro, D Noutraumatic O'^tcoimchti'? of the Flat Bone's of the Skull 
Tr South S A 43 403, 1930 

3 ^McKenzie, D Further Observations on Spreading Osteomi ehti^. of the 
Skull T LarMig & Otol 42 293 1927 

4 Tobej, H G m discussion on Imperaton C T Brain Abscess Frontal 
Lobe’) Complicating Frontal Sinusitis Tr Am Lar\ng A 49 34 1927 

5 Bulson A E Tr Osteonn clitis of Frontal Bone as a Complication of 

Frontal Sinusitis, T A A 86 246 (Tan 23) 1926 

6 Woodward, F D Osteoimelitis of Skull Report of Cases Resulting 

Irom Frontal Sinus Infection with Stapln lococcus T A A. 95 9’7 (Sent ’’7) 
1930 

7 Wllensk^ A O Association of Osteonn ehtis of the Skull and Nasal 
\ccessor\ Sinus Disease Vrch Otolar\ng 15 805 (Tune) 1932 
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servative policy' Ceitain other wiiteis, including Blau and Brown,*" 
were definitely on the conservative side In 1931 Fuistenburg’s ^ cele- 
brated paper, based on clinical and pathologic studies in fourteen cases, 
was lead at a meeting of the American Laryngological, Rhinological 
and Otological Society He clarified McKenzie’s idea of venous exten- 
sion by postmortem observations of retrograde thiombosis and showed 
how extradural abscesses, separating the bone from the duia, favor 
extension of the osteomyelitis He shoived the necessity foi ladical 
removal of bone well be 3 'ond the obvious limits of the disease and 
presented evidence that regeneration of bone, previously suggested by 
McKenzie, is a fiequent occurrence and that large poitions of the skull 
can be lemoved without apprehension In 1933 Moshei and Judd 
piesented what is probably the outstanding paper of all time on this 
subject Based on histopathologic studies, this paper stressed the prac- 
tical importance of edema as a diagnostic sign and as a guide to the 
extent of bone to be removed It defined quantitatively what McKenzie 
called “the obvious limits of the disease” It showed that the loentgen 
findings are fiom seven to ten days late and that the infection is from 
1 to 2 inches (2 5 to 5 cm ) beyond the area shown in the loentgeno- 
granis In dramatic terms physicians were admonished to operate early 
and thoroughly Theie were no equivocation and no qualifying state- 
ments An ideal operative technic was outlined Once the diagnosis 
IS established, there is no place for watchful waiting on the chance that 
the process will remain self -limited “Osteomyelitis writes acioss the 
patient’s brow, not only the diagnosis, but the treatment ’ 

Case 3 — (Observed in consultation in a neighboring hospital While all the 
operations were performed by myself, the patient was not under my direct care 
until after the operation for osteomyelitis ) A girl of 14 had severe frontal 
pain, with swelling of the lids of the left eye, after swimming The temperature 
ranged between 101 and 102 F The left middle turbinate was swollen Roent- 
genograms showed cloudy left ethmoid sinuses The sinuses were opened intra- 
nasally, and pus was obtained Four days latei there was increased swelling- 
of the eyelid I was called again, and a Lynch operation was performed Necrotic 
bone was found at the inner upper angle of the orbit, and the frontal sinus con- 
tained pus The lining was dark, friable and loosely attached This was removed 
as gently as possible When she was seen again, four days later, there were a 

8 Blair, V P , and Brown, J B Septic Osteomyelitis of the Bones of the 
Skull and Face A Plea for Conservative Treatment, Ann Surg 85 1 (Jan ) 
1927 

9 Furstenburg, A C Osteomyelitis of the Skull The Osteogenetic 
Processes in the Repair of Cranial Defects, Tr Am Laryng , Rhin & Otol Soc 
37 1, 1931 

10 klosher, H P, and Judd D K An Analysis of Seven Causes of Osteo- 
mvelitis of the Frontal Bone Complicating Frontal Sinusitis, Tr Am Laryng ^ 
Rhin S. Otol Soc 39 289, 1933 
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protuse nasal discharge, slight edema o\er the e3ebro\\ and a temperature of 
104 F Roentgenograms shoiied no eiidence of osteomj elitis A reiision of 
the Irontal sinus was done, and pus was found retro-orbitalh A rubber dram 
was inserted, and the incision was left open The temperature dropped to normal, 
and she seemed better 

Rme dais later there was definite pitting edema extending oier the wdiole 
lorehead to the hair line While the roentgenograms still failed to show' eiidence 
of osteomi'elitis, operation was immediateli’^ performed, jMosher’s reversed T 
incision being used The bone w’as trephined in an endeaior to get be3ond the 
area of iniohement This necessitated removing bone w'ell back to the coronal 
suture and lateral^ into the left temporal fossa A large epidural abscess was 
found to the left of the midhne The flaps w'ere sutured back, leaMng the field 
open and a blood transfusion was gnen while the patient was on the table Cul- 
ture showed a growth of Streptococcus Repeated cultures confirmed this 



Fig 2 (case 3 ) — A large diploic ^ems m the frontal bone No roentgenologic 
eiidence of osteom3 ehtis was present, 3et operation reiealed imohemeiit almost 
to the coronal suture, as well as a large epidural abscess B, roentgenogram after 
operation, showing the extent ot remoial ot bone 


In the first few weeks following operation the patient had seieral metastatic 
abscesses on the wrist and the cocc3x, followed b3 pneumonia at the base of the 
lett lung This cleared, and she seemed to be progressing faiorabh Two months 
alter the resection of the frontal bone she bad headache, -vomiting and slight facial 
weakness on the left side The eAegrounds were reported to be normal on 
repeated examination Definite bulging of the dura became apparent There 
were ankle clonus and a positue Babinski sign Abdominal reflexes were abol- 
ished There was incontinence of urine Operation disclosed a large, fairh well 
encapsulated abscess of the right frontal lobe The oierhing tissue was coned 
out with the cutting current and a Mosher drain i\as introduced into the abscess 
ca\ lt^ She impro\ ed for about a month, and then began to show distinct changes 
111 personalit3 and became aphasic Bulging was noted in the dura on the left 
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side The left frontal lobe was explored, an abscess found and a Afosher drain 
introduced She failed rapidly from then on and died two weeks later, fift^ 
days after the first operation for abscess of the brain and one hundred and thirteen 
days after the resection of the frontal bone 

Permission for postmortem examination could not be obtained This 
patient showed leukopenia throughout her illness, the highest w'hite blood cell 
count at any time being 10,000 

This was a case of streptococcic infection following swimming, m 
which the osteomyelitic process became well advanced and in wdnch, 
after it was apparently eliminated, thei e ensued a sequence of metastatic 
abscesses, pneumonia and abscess of the hi am The persistently low 

white blood cell count would seem to indicate a low resistance, yet the 
patient managed to suivive this series of complications for almost five 
months Moshei stated that the \vorst sinus infection and osteo- 
myelitis folloiv swimming Seveial -writers, notably McKenzie and 
Woodward, have stated that streptococcic infection is apt to result 
fatally In Williams and Heilman’s recent papei they suggested from 
the findings in t-wm cases that an anaerobic sti eptococcus may be the 
causative agent of this lesion One obvious handicap in the manage- 
ment of my case was the fact that the patient was m another hospital 
and not under my personal observation and control at all times The 
magnitude of the problem inherent in these cases makes any attempt 
at handling them, except under the most favoiable ciicumstances, pro- 
hibitive In reviewing the case, it would seem that draining the frontal 
sinus externally without closure at the onset wmuld have been pieferable 
Primary closure of the incision in the frontal sinus may be a factoi 
m the development of osteomyelitis Undoubtedly the frontal bone 
could well have been resected earlier, as there was marked edema w’-ell 
to the hair line when this was done When it was removed, it w^as 
removed radically, well beyond the limits of involvement, and there 
were no signs of lecurrence of the osteomyelitis Whether the abscess 
of the right frontal lobe was not completely drained and itself invaded 
the left lobe or whether this later manifestation was a second abscess 
is debatable The virulence of the infection and the persistentl) low 
resistance of the patient are factors which must be kept in mind 

Case 4 — This patient was a woman of 30, poorly developed and nourished, 
who had been admitted to the hospital on July 21, 1936, in the ophthalmologic 
service of Dr H F Hill, with a diagnosis of orbital abscess Examination at 
this time, according to the hospital records, showed “marked redness and spell- 
ing of both lids, definite proptosis, limited muscular movement and pupils 4 mm 

11 Mosher, H P Osteomyelitis of the Frontal Bone, JAMA 107 942 
<Sept 19) 1936 

12 Williams, H L, and Heilman, F R Spreading Osteom^ehtls of the 
Frontal Bone Secondarj to Disease of the Frontal Sinus, Arch Otolariiie: 25 
196 (Feb) 1937 
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in diameter and not reacting The Mtreous was hazy, and the nerve head was 
just -Msible as a hazy blurred area There w'ere no MSion and no perception of 
light” The Kahn and Hinton tests ga\e negative results Exploration of the 
orbit re\ealed considerable brawmj induration but no pus Roentgenograms of 
the skull at that time show'ed no iinolvement She was extremely ill for some 
time, the temperature ranging betw'een 101 and 102 F Spinal puncture yielded 
normal' fluid 

Apparently the patient w'as making a slow' convalescence The temperature 
had been normal for several dajfs, wdien there w as a sudden rise to 102 F She 
was seen bi'- Dr T E Hardy, of the medical service, wdio noted an area of 
pitting edema in the left temporal region, extending from the zygomatic arch 
upw'ard onto the scalp He made a tentatne diagnosis of osteomj ehtis She 
was then transferred to my service Roentgenograms show^ed a well defined area 
of mottled osteomyelitis imohing the temporal fossa With the patient under 
anesthesia wuth tnbroniethanol in amjdene hydrate a circular flap w^as made wuth 
the base down, somewhat similar to that used for a subtemporal decom- 
pression The bone of the temporal fossa was completely necrotic, and pus and 
granulations w’ere found coming from the orbit Her condition precluded the 
ideal method of w'orking from above dowmward, so it w'as necessary to remove 
the diseased bone as rapidlj’- as possible, outw^ard from the necrotic area The 
dura was co^ered wath granulations Removal of bone w’as continued w'ell beyonct 
the diseased area As is usual in these cases, there was considerable loss of 
blood Two wude strips of Penrose rubber tubing were laid o\er the dura 
honzontall}’-, and the extreme upper edge of the circular flap was sutured in place 
This left a large tunnel extending from before backward separating the dura and 
the periosteum She w'as given a blood transfusion Culture show’ed a growth 
of Staph aureus The dressings w'ere changed twuce daily m an endeavor to keep 
the tunnel free and draining She made a slow but uneventful convalescence from 
that time on The flap healed w'lthout the necessity of a secondarj plastic opera- 
tion and wuth little deformity She w'as discharged from the hospital on October 9, 
forty-two dajs after the operation She has been under observation since and 
has shown no signs of recurrence at the time of writing 

In this case the osteomyelitis was secondaiy to an oibital abscess 
In Mtinro’s stud) of two hundred and tw'-enty-one cases, in ten the con- 
dition w^as of this origin Possibl} a inoie successful exploiation of 
the orbit in the fiist days of her illness might have obviated the infec- 
tion of the bone Mosher has called attention to the extreme vul- 
neiabiht} of the external angle and the tempoial fossa of the fiontal 
bone This is w^ell illustiated in this case The tvpe of incision may 
be open to criticism It w^as selected because of a desne to avoid cutting 
the tempoial aiterv and to save as much as possible of the blood supplv 
of the scalp The wide tunnel of tubing worked well in this case, 
although I was prepared to discard it, turning the flap well back had 
the postoperative course indicated it As it was a secondarv plastic 
operation was avoided and the patient was able to be discharged in a 
fairly shoit time While I was not familiar with their experience at 
that time Williams and Heilman described a somewhat similar flap 
in their leceiit publication 
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In these two cases the diagnosis was made mainly on the basis of 
edema, although the last patient showed positive loentgen findings 
when I first saw hei Operation was pei formed immediately, with- 
out hesitation, once the diagnosis was made and was carried out 
radicall)^, with wide lesection of bone Although the first patient died, 
appaiently the osteomyelitic process had been eliminated Blood tians- 
fusions were used m both cases postoperatn ely The use of bacteiio- 



Fig 3 (case 4) — A, roentgenogram showing osteomyelitis, secondary to- 
orbital abscess and having its inception m the temporal fossa B, roentgenogram 
after operation, showing the extent of removal of bone C, anteroposterior view 
of the same patient D, roentgenogram nine months after operation, showing 
beginning regeneration of bone The patient was perfectly well, with little 
deformity 

phage was considered in the last case, but the patient did so well with, 
simple sterile dressings changed frequently that it was not resorted to 
In such a condition as osteontyelitis of the skull, any change in 
attitude on the part of the operator in such a fourteen year penod 
must reflect the influence of the literatuie lather than of personal 
experience ovn reactions to the literature of the time, as sum- 
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nianzed in McKenzie’s paper, peihaps because of imperfect under- 
standing or insufficient stud}, were such that many of the important 
points weie definitely overshadowed by the necessity for dififerentiation 
between the types of the disease This seemed to be the first con- 
sideration It is still emphasized in many later contributions by othei 
writers If it is a matter of degiee of activity, based to a certain 
extent on the virulence of the infection and the resistance, age and type 
of bone of the patient, it would seem most impoitant aftei a diagnosis of 
osteomyelitis is made to lecogmze the possibilities of diffusion early, 
lather than spend time and mental effort on differentiation of types 
Furstenburg has shown that spongy bone may be found in both the 
anterioi and the posterior wall of the fiontal sinus, in close proximity 
to the lining membrane Young persons have more diploic bone than 
do older persons This predisposes to diffusion of the process , If one 
keeps the possibilities of extension by retiograde thrombosis in mind, 
the appearance of edema, sepsis of vaiying degree and headache in the 
presence of suppuiative sinusitis certainly calls for immediate action 
rather than watchful waiting 

The literature of the last few years, especially the papers of Moshei 
and of Furstenburg, has greatly facilitated the management of osteo- 
myelitis of the skull Diagnosis is made easier, and proper treatment 
IS indicated in definite terms The significance of edema, the relative 
lateness of positive roentgen findings and the necessity for immediate 
and radical operation have been stressed in a most impressive manner. 
The value of this is most obvious It makes ftir confidence and for 
early decision, rather than for procrastination and doubt While the 
activity of the process may vary, depending on the virulence of the 
infecting organism and the resistance and age of the patient so as 
to make possible, at times, a limited, sequestrating form of the disease , 
111 the vast majority of cases, unless the chronic form is obvious, it 
would seem good judgment to operate radically, as soon as the diag- 
nosis is established, especially in the younger patient 

SUMMARY 

An attempt is made to show the value of outstanding papers on 
the management of certain conditions m which, because of meagei 
personal experience, physicians are especially dependent on the liteia- 
ture This is illustrated by the reports of four cases of osteomyelitis 
of the fiontal bone, one occurring seventeen and one fourteen years 
ago, and two within the past two years, contrasting the two groups 
As a result of ceitam papers, notably those of Mosher and of Fuisten- 
bmg, the management of osteomyelitis of the skull has been greatly 
facilitated 



PROGNOSIS IN LARYNGEAL TUBERCULOSIS 


JOSEPH B GREENE, MD 

\SHEVILLE, N C 

The piognosis in tuberculosis of the laiynx has decidedly improved 
since Sir Moirell Mackenzie^ in 1880 made the statement so often 
quoted that “the prognosis of larjmgeal tuberculosis is always extremely 
unfavoiable and it is not certain that any cases evei recover ” Search 
of the Flench and German literature of that era revealed the prognosis 
to be equally hopeless Sn St Clair Thomson “ in 1924 said “A Group 
I patiejit (that is a slight case) with a lar 3 'ngeal lesion has a worse 
prospect than a Group II case with a sound larynx And a Group II 
case (that is a severe case) with throat trouble has a gloomier expec- 
tation than if he had a healthy larynx, but lungs so involved as to be 
classed in Group III (that is an ‘advanced’ case) Diffeiently expiessed, 
the discovery of a laryngeal lesion at once moves a case down to a 
low'er group ” Although this high authority sounded a less hopeless 
note than was expressed a generation before, it indicates that tuberculosis 
of the larynx was still regarded as a serious complication of the pul- 
monary disease However, since that time (1924) a notable advance has 
been made m three directions in treatment — more prolonged rest in bed, 
surgical operation on»the chest (including pneumothoiax) and earlier 
and more general application of electrocautery In making a prognosis 
it is all important that one make not only a thorough examination of the 
larynx but also an accurate physical examination of the chest, including 
stereoscopic roentgenograms The sedimentation rate should be taken, 
for it IS now regarded as a fair measure of the patient’s lesistance 
to the infection 

Levy ® rightly said “I know of no disease into the prognosis of 
which so many factors entei as into that of laryngeal tuberculosis ” 
It is desirable to make a fairly accurate prognosis for the reason that 
the whole method of treatment may be determined by the patient’s 

Read at the Fifty-Ninth Annual Congress of the American Laryngological 
Association, Atlantic City, N J , May 31, 1937 

1 Mackenzie, Morrell Diseases of Throat and Nose, London, J & A 
Churchill, 1880, vol 1, p 383 

2 Thomson, St Clair The Mitchell Lecture on Tuberculosis, Bnt M J 
2 841 (Nov 8) 1924 

3 Levy, Robert Laryngeal Tuberculosis, J A M A 60 1518-1523 (May 
17) 1913 
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chance of a cure or an arrest of his pulmonary condition It ^vould be 
obviousl}' unwise to attempt to effect a cure of the laryngeal compli- 
cation if the pulmonar}' condition has advanced to the stage at vhich 
an early termination can be expected This does not preclude the 
use of aity necessary measures for the relief of pain, which is so 
frequent a s}mptom of this disease There is also an economic and 
social side — patients who are hopelessly diseased should be spared 
the financial burden of remaining in a sanatorium which separates them 
from relatn'es and friends However, there are cases, particularly 
when there are children in the home, m which it may be wise from a 
preventive standpoint for the patient to continue treatment m a sana- 
torium In discussing prognosis I shall refer to diagnosis and treat- 
ment only so far as the}? affect the outcome of the disease 

As to earl}? diagnosis, Looper ^ wisely said “Too much cannot be 
said about the importance of early diagnosis m these cases, for intrinsic 
lesions respond readily to treatment and cases can be effectively cured ” 
It is my belief that local treatment has an important bearing on the 
outcome both from a laryngeal and from a pulmonary standpoint, 
and due emphasis will be placed on this later 

It is worthy of note that the mortality from tuberculosis has been 
reduced to about one-third of what it was thirty years ago, and it is not 
unreasonable to suppose that the morbidity has been reduced in a 
corresponding ratio, with a still greater reduction in the occurrence of 
the laryngeal complication This great reduction in mortality is due 
to several factors, among them an intensive educational program ear- 
ned on in the way of prevention, isolation of patients in sanatoriums 
during the infectious stage and advances made in their medical and 
surgical care The improvement in the social and economic status 
of the people, particularly in the hours of labor, has undoubtedly 
played a part in lessening the incidence of this dread disease It is 
thought by some that an increase in immunity has been built up by 
the present generation Physicians can claim a measure of credit for 
stressing the importance of early diagnosis and also the practice of 
preventive measures by encouraging routine examination of school 
children in order to discover the presence of this disease in a latent 
stage existing as childhood tuberculosis Full credit should also be given 
the veterinary profession for their aid in the eradication of bovine tuber- 
culosis from dairy herds There has also been a more general use of 
pasteurized milk 

The change in the attitude of physicians toward this important com- 
plication has made foi a better prognosis, for those who specialize in 


4 Looper, Edward A Tr Am Larjmg, Rhin & Otol Soc, 1926, p 78 
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pulmonary tuberculosis no longei ad\ ise that the larynx be left severely 
alone, with the statement that it ^Mll impiove as the pulmonary condi- 
tion advances toward leco-ieiy As Sir St Clair Thomson - said “A 
larynx may improve or get well while the lung disease remains quiescent 
or gets worse, but if the disease in the larynx advances the pulmonary 
disease cannot possibly become ai rested and soon makes progress ” 
Levy,® discussing prognosis, said “The relation between pulmonary 
and laryngeal tuberculosis must be considered from two standpoints, 
namely, the influence the laryngeal in\ olvement has upon the pulmonary 
and that of the pulmonary disease upon the progress of the laryngeal 
complication ” 

It cannot be questioned that the situation and the type of the 
lesion of the larynx have an important bearing on the prognosis Lesions 
situated on the posterior commissure oi on the vocal chords ofter 
the most favorable prognosis, and fortunately these are the situations 
in which the lesion is most frequently’^ encountered In tuberculosis 
as m cancer, the intrinsic lesions in these locations ofter a more favorable 
prognosis than those which appear on the epiglottis, the aryo-epiglottic 
folds or the arytenoid cartilages The unfavorable prognosis in these 
cases IS due not only to the more painful nature of the lesion, which 
intei feres with nutrition, but to the difterence in the type of tissue 
involved Four types of laryngeal lesion are recognized — infiltration, 
ulceration, perichondritis and tuberculoma It is obvious that these 
types often merge into each other Pseudo-edema is noted at times, 
involving chiefly the arytenoid cartilages and the epiglottis This type 
of lesion IS usually painful and from its very nature adds to the gravity 
of the prognosis Multiple lesions of the larynx are more serious than 
those in which the tubercle appears at a single site For instance, a 
tuberculous process appearing on both sides of the larynx is more 
serious than a lesion confined to one side Perichondritis of the epiglot- 
tis or the arytenoid cartilages offers an unfavorable prognosis, and 
when a pale edematous swelling in this region is noted the prognosis 
becomes well nigh hopeless It is thought that this type of lesion is often 
due to an infection of the blood stream, as distinguished from the 
intrinsic lesions, which are believed to arise from contact with sputum 
It is well to bear in mind that there is a strong tendency for the lesion 
in the larynx to be of the same type as that found in the lungs , that is, 
when there is an exudatu e type of involvement in the lung, one can expect 
an ulcerative type in the larynx, and when there is a fibrotic type in 
the lungs, there is likely to be fibrosis in the larynx, -with healing 
tendencies To this, however, theie aie many exceptions 

S Lew, Robert Prognosis of Larjngeal Tuberculosis, Larj'ngoscope 14 
787-790, 1904 
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As to age, :t has often been obseived that the young beai this 
disease badly, paiticulaily in the second and third decades Foitunately, 
this complication is not found in the fiist decade and is infrequent in the 
second This apparent immunity in the early yeais of life is probably 
due to the failuie to produce sputum Sex seems to have no influence 
on the prognosis, except that piegnancy adds to the gravity Tuber- 
culosis of the middle ear or the tongue adds somewhat to the gravity 
ot the condition, foi this indicates a poor resistance to the infection. 



Fig 1 — Four types of sedimentation curve (Cutler) 


If the complication in the larynx is associated with a similar lesion in 
the phaiynx, genito-ui inary legion oi intestinal tract, the prognosis 
may well be considered grave It would be needless to say that any 
severe complicating disease, such as diabetes, nephritis oi syphilis, 
makes the prognosis moie unfavorable Just as physicians have noted 
that the local condition m the lai3nx affects the pulmonary and general 
condition, the reverse of this is true Therefore, when a patient with 
a lar5mgeal complication is observed to be on the down grade, as evi- 
denced by loss of weight, use of temperatui e, increase of thoracic 
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iigns confiimed by roentgen findings and a rapid rate of sedimentation, 
one cannot make other than an unfa^olable piognosis 

The sedimentation rate influenced by both the pulmonary and the 
laryngeal condition is a fair measure of tissue resistance, as I shall 
attempt to show by slides Ringer® said “No definite proof of the 
cause of increased sedimentation rate has been brought foith, but 
It is being general!}^ accepted that the phenomenon depends upon the 
amount of cellular destruction going on in the body In the ordinary 
\^ear and tear of life there is constantly present a process of tissue 
destruction accompanied by a similar amount of tissue repair ” To 
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Fig 2 — Improvement of sedimentation rate following cauterization of the 
posterior commissure 


quote Cutler “Should the amount of tissue destruction pass be)'^ond 
the normal then the stability of the blood is seriously disturbed and 
the red blood cells settle out quickly from the plasma Regard- 

less of the disease present, whether it be active pulmonary tuberculosis, 
malignancy, pelvic inflammatory disease, an accute infection such as 
typhoid fever, or any disease m which tissue destruction is going on 
at a greater pace than normal, the rapidity of settling of the red blood 
cells is in direct proportion to the severity of the disease ” Videbech 
stressed the value also of the leukocytic index in prognosis, but the 

6 Ringer, Paul, and Roach, Mary Blood Sedimentation Test, Ann Int 
Aled 8 258-267 (Sept ) 1934 
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simplicity of deteimination of the sedimentation late makes it lend 
itself more leadily to piactical clinical use 

Patients taking tieatment m a well legulated sanatorium wheie 
lest m bed and lest of the voice can be enfoiced have a bettei chance 
foi recoveiy than those in a pinnate home or a geneial hospital Sii 
St Clair Thomson has obseived that patients acquiiing a laryngeal 
complication while imdei tieatment at a sanatorium do not oftei a 
favorable piognosis It has been observed by many, notably Dwoietzky,"^ 
that aitificial pneumothoiax exeits a favoiable influence on the lesion 
in the laiynx by lessening cough and expectoi ation and laismg the 



Fig 3 — Extensive ulceration of the epiglottis and arytenoid cartilages Slight 
improvement m the sedimentation rate followed cauterization 

lesistance of the body Thoiacoplasty performed in well selected cases 
can be expected to exert a similai favorable influence 

It can hardly be questioned that the removal of diseased tonsils caus- 
ing severe systemic disturbance often pioves to be of the greatest benefit 
to patients sufifeiing from chionic inactive tuberculosis of the lungs 
However, in the presence of a laryngeal lesion the removal of the tonsils 
is fi aught with the greatest danger Even though there is no active 
lesion in the larynx, the possibility of extension fiom the pharynx 
should be borne m mind before one enters on a tonsillectomy Wood 

7 Dworetzky, J P Lung Immobilization in the Treatment of Pulmonary 
Tuberculosis and Its Influence on the Larjmx, Ann Otol , Riim & Larvna- 
1111-1124 (Dec) 1930 ^ ^ 
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expressed strong opposition to surgical opeiations on the tonsils, saie 
cautery, m practically any stage of pulmonary tuberculosis Newhart “ 
and his associates stated “With a careful selection of patients, iMth 
the propel preoperative and postopeiatne care, and with good surgical 
technic the tuberculosis patient is at least as good a surgical risk as 
die average ambulatoiy case ” I am of the opinion that the infection 
t\hich at times takes place in the fossa after the operation results from 
the spread from infection in the tonsil itself rather than from contact 
with sputum Rarely, active tuberculosis of the tonsil is present, evi- 
denced by grayish ulceration and at times b}*^ the appearance of sub- 
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Fig 4 — Superficial ulceration of the epiglottis Marked improvement followed 
rest 111 bed and cauterization The patient made a good recovery 


epithelial tubercles Patients with such a condition are obviously not 
suited for removal of the tonsils but do respond to the action of cautery 
punctures applied at intervals of several weeks A high percentage 
of tonsils become infected in pulmonary tuberculosis, the infection, 
fortunately remaining latent so long as the general condition of the 
patient keeps good and the sedimentation rate remains low No patient 
complaining of persistent sore throat or hoarseness should have his 
tonsils removed till an examination has been made of the larynx It 

8 Newhart, H, Cohen, S S, and VanWinkle, C C Tonsillectomy in 
Tuberculosis Incidence and Pathology of Tuberculosis of Tonsils in Adults, Ann 
Otol, Rhin & Larvng 43 769-778 (Sept) 1934 
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has been my misfortune to obseive too many cases of phar}ngeal tuber- 
culosis resulting fiom ill advised tonsillectomy 

As there is a close dependence of the geneial and the pulmonaiy 
condition on the complication in the laiynx, particulaily when pain is 
piesent, it becomes necessaiy to speak briefly of treatment as influencing 
the prognosis Theie aie cases m which the outcome depends on 
appiopiiate laryngeal tieatment, and foi this puipose the value of the 
electiocautery and of silence ovei shadows that of all other types of 
treatment I shall not enter into discussion of other thei apeutic measui es 
Thomson said “It is the tieatment foi ease and foi cuies ” Spencei " 



6-6-3A 

10 - 2-35 


5-27-3J 


7 - 29-35 


Fig S — Tuberculous infiltration on the inner side of the left arytenoid cartilage 
Marked improvement in sedimentation rate followed cauterization 


said “It IS doubtful if any single method of tieatment has yielded 
better results than the cautery” Physicians in America aie indebted 
to George Wood foi the introduction of the electiocauteiy treatment 
first used in Berlin by Giuenwald^® (1905) In 1910 Wood “ made 
valuable animal expeiiinents pioving the healing action of the electio- 

9 Spencer, Frank R Laryngeal Tuberculosis, Philadelphia, J B Lip- 
pmcott Company, 1927, p 46 

10 Gruemvald, L Some Observations on the Treatment of Laryno-eal 
Tuberculosis, J Laryng 20 637-644, 1905 

11 Wood, George B Actual Cauterv m Localized Tuberculous Lesions 
of the Larynx, Tr Am Larvng A , 1911 p 181 
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cautery His enthusiasm foi this type of therapy was aptly expressed 
in these words “It is undoubtedly the method pai excellence for the 
treatment of laryngeal tubei culosis, and its use brings to the surgeon that 
pecuhai sense of elation which he feels when, through his interference,, 
suflfenng and death have been averted ” In my opinion there are 
few contraindications for the use of the cautery It is not advisable when 
hypeiemia alone is present and the site of the offending tubercles can- 
not be determined Rest of the voice carried out m the hygienic sur- 
roundings of a sanatorium is frequently all that is required It is obvious 
that foi patients with advanced lesions of the larynx associated with 
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Fig 6 — Ulceration in the lower tonsillar fossa Biopsj was performed for 
diagnosis and a tubercle was found, winch spread to the epiglottis and the 
aryepiglottic fold Cauterization was done for relief of pain The sedimfntatioa 
rate was high Death occurred on September 10 

severe constitutional symptoms cautery should be withheld except for 
the relief of pain It is m such cases that the sedimentation late may 
be the deciding factor in determining the advisability of the use of the 
cautery 

In conclusion, it would seem woith while to speak briefly ot the 
possible danger of section of tuberculous lesions of the larynx Much 
has been written relating to the danger of biopsy in cancel of this 
legion, but little emphasis has been laid on the dangei ot extension 

12 Wood, George B Use of Electric Cauterj in Laryngeal Tuberculosis,. 
Am J M Sc 163 854-858 (June) 1922 
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following this pioceduie when tubeicles are present It is thought that 
the infection spreads in the laiynx by way of the lymphatics Wood 
quoted Manassa as desciibing a thiombosed condition of the lymphatics 
in the inflammatoiy aiea surioundmg the active tubeiculous lesion of 
the larynx He (Manassa) expiessed the belief that this aiea is sus- 
ceptible to infection and that these findings suggest that the lymphatics 
seive as a pathway for extension of tuberculous disease This means 
not that the primary infection of the laiynx comes through the lymph 
vessels, but only that the spread of the disease inside of the larynx 
takes place in this way Wood said “This obseivation of Manassa is 







2^.93 


Fig 7 — Much swelling of the left arytenoid cartilage with infiltration of the 
posterior end of the left vocal cord Cauterization was done on four occasions , 
the sedimentation rate improved, and good recovery followed 


extiemely impoitant although from clinical experience such a method 
of spread of the disease in the larynx was thought possible The 
pathologic proof ought to make one even more careful in avoiding 
‘intralaryngeal manipulation’ that might tend to force bacilli through the 
tissue ” Cases have come under my observation in which the condition 
was undoubtedly made worse after section of the larynx vhen the 
histoiy, thoracic findings and appeal ance of the lesion pointed the way 
to a diagnosis of laryngeal tuberculosis On the other hand, I realize 
that in certain cases of frank pulmonary tuberculosis there may occur a 

13 Wood, George B Laryngeal Tuberculosis, Arch Otolar}mg 8 720-7^8 
CDec) 1928 
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type of lesion in the lai}nx in which onh a microscopic section will 
cleteimine the diagnosis between cancer and tubercle Howe\er, the 
occurience of these doubtful cases should be infrequent When necessit} 
foi this piocedure does arise, I agiee with Schuster, “ who adMsed 
the sealing of the law' surface wuth the cauterj 

Without my attempting to summarize the ad\ances made in the 
handling of this still serious condition, I think that those who have 
been engaged in the woik foi a geneiation will agree with me that 
physicians now entei on the tieatment ot laungeal tuberculosis with 
an entirely dififerent and moie hopeful attitude 

14 Schuster, Franklm P Obser\ations on the Lar\nv in tlie Tuberculous, 
Arch Otolarvng 25 23-36 (Jan ) 1937 



CHOLESTEATOMA OF THE FRONTAL SINUS 


GEORGE M' COATES, MD 

PHILADELPHIA 

Ewing, ^ in discussing tumois of the hypophysis, said that choles- 
teatoma as well as the true deinioid containing haii and sebaceous 
material occasionally appears m or neai the sella turcica He inti- 
mated that it may take its origin from ectodermal lests carried m with 
the closure of the vesicles of the brain In some instances such a 
so-called tumor may have developed by metaplasia fiom remnants of 
the hypophysial duct Fetal implantation may account for these tera- 
tomas of the brain, m which class Ewing seems to have been inclined 
to place cholesteatoma found in this region A teratoid tumor at the 
base of the skull is commonly lef erred to as buccal ectoderm mis- 
placed in the development of the hypophysis Ewing stated 

The relation of the medullary groove to the ectoderm, the complex step m the 
formation of the brain and ventricles, and the formation and union of the cranial 
bones give abundant sources for the development of epidermal growths in the 
skull The interpretation of these tumors is further complicated by certain properties 
of endothelial growth to copy the structure of cholesteatoma, and, finally, traumatic 
implantation of portions of ectoderm accounts for a small proportion of these 
intracranial processes 

Ewmg described a cholesteatoma as a tumor composed of lamellated 
waxy or scaly mateiial enclosed m a wall of stratified squamous cells 
He quoted Bostroem as concluding that cholesteatoma always aiises 
from erabroynal epidermal inclusion In the case of a cholesteatoma of 
the frontal sinus rapoited by Hartley, which seems to be unique, a 
traumatic origin is supposed In the case of a dural dermoid lying, as 
It usually does, close to the skull, there is often a definite connection 
with the skin by an epithelial canal or a fibrous strand, frequently 
through a dehiscence of bone and with a bald spot on the correspond- 
ing portion of the scalp Such a tumor must, therefoie, it is con- 
cluded, arise late, after the skin has formed 

McFailand- stated that J Muller, who originated the name 
cholesteatoma, first desciibed these “laminated fatty tumors” as having 

Read at the Fifty-Ninth Annual Congress of the American Laryngological 
Association, Atlantic City, N J , June 1, 1937 

1 Ewing, James Neoplastic Diseases, ed 3, Philadelphia, W B Saunders 
Company, 1928 

2 McFarland, Joseph Surgical Pathology, Philadelphia, P Blakiston’s Son 
& Co , 1924 
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a dull pearl-hke luster and as being composed of “delicate polyhedral 
cells arranged in concentric lamina between which crystalline fat was 
deposited The cells were mutually compressed, pale, clear and 
anuclear Virchow thought that true cholesteatoma arises 

through multiplication and concentric lamination of epithelial cells” 
Virchow seemed to think that the cholesterol is a subordinate feature, 
although usually plates of cholesterol are found between the layers 
He expressed the belief that these cells arise through metaplasia of 
the connective tissue, even though he recognized them as epithelial If 
they arise from embryonal inclusion of epidermis, the cells will be 
epithelial and epidermal 

McFarland, in speaking of cholesteatoma of the ear (middle), 
attributed it to embryonal inclusion of “epidermal cells attending the 
closure of the first visceial furrow, which is followed by desquama- 
tion and massive accumulation of the cells which become compressed 
into concentric masses, and later infiltrated with cholesterin ” That is 
definitely not descriptive of a tumor, certainly not of a neoplasm 
These masses finally enlarge to the point of rupture through the 
tympanic membrane, where the appearance, with secondary infection, 
IS that of chronic suppurative otitis media or mastoiditis Then the 
cells appear as old and hornified, without nuclei, so that identification is 
difficult Tins conception, as outlined from McFarland, is different 
from the otologic conception of cholesteatoma of the middle ear and 
the mastoid Otologically, it has long been thought that the choles- 
teatoma is caused by ingrowth of epidermis from the external 
auditory canal through a marginal perforation of the drum to line 
the infected spaces of the tympanum and mastoid, replacing diseased 
mucous membrane Desquamation takes place, and when the discharge 
of the desquamated cells is obstructed, as for instance in the aditus, 
accumulation and lamination occur, with the deposit of cholesterol 
crystals Pressure of the accumulating mass tends to extend the 
boundaries of the original cavity invaded by absorption of bone or 
pressure necrosis, and the mass becomes infected by bacteria gaining 
entrance from the originally infected mucous membrane, hence the 
foul odor of decomposition usually, but not always, associated with 
this process The appearance is similar to that of a cholesteatoma 
formed by embryonal inclusion or by metaplasia and is familiar to 
every otologist, for it is a condition frequently seen Its characteristics 
are the laminated arrangement of the cells, mostly decomposed, the 
cholesterol crystals, the foul odor and the matrix from which the 
desquamation takes place, which is simply the ingrowing layer of 
epithelium 
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In this report of a case of apparently true cholesteatoma of the 
fiontal sinus, the chief points of interest would seem to be its rarity — 
for only one other case could be found and in that case the condition 
was probably of traumatic oiigin — and the probable origin of a condi- 
tion of this type None of the clinicians with whom I talked had 
observed a similar case, and the pathologists, while admitting this 
lesion was a true cholesteatoma, could suggest no other origin than a 
possible embryonal inclusion (which would put it in the general classi- 
fication of dermoid or teratoma), traumatic inclusion or metaplasia 
The pathologists seem to think that this explanation is not altogether 
unlikely and the condition is analogous to the metaplasia of tumors 
in other parts of the body If so, it would piobably take place owing 
to the irritation of chronic infection, which may have been present m 
the case reported, but if the lesion is produced in this way, why m 
the countless infections of the frontal sinus has it not been more fre- 
quently observed, as it is in the ear^ Traumatic origin in this case 
may probably be ruled out by the history and the lack of any scar 
The otolar3mgologist thinks immediately of the process by which the 
epidermis invades the middle ear and the mastoid and seeks an 
analogous explanation, but in the ear conditions are different From 
the skin of the external auditory canal, the epidermis passes inward 
through the perforation in the drum to replace the mucosa, and a con- 
tinuous line of epidermal cells is present In the case of the frontal 
sinus, if this reasoning held good, the epidermal invasion would have 
to start at the nasal vestibule and traverse the entire mucosal tract of 
the nasal chamber to and through the nasofrontal duct to the sinus, 
where if the implantation was successful desquamation and accumula- 
tion could proceed as in the aural condition In doing this, however, it 
would seem that some trace of this invasion would remain in the 
nasal chamber, as shown by some change in the nasal mucosa Such 
change was not observable 

There remains, then, the theory of fetal inclusion , and possibly this 
is the most satisfactory explanation after all The inclusion must 
evidently be held causative for cholesteatoma found within the cranial 
cavity, so why not for cholesteatoma between the tables of the skull 
m the frontal sinus ^ 

Rhinitis caseosa, a rare nasal condition having a somewhat similar 
symptomatology and pathologic picture, may easily be confused with 
cholesteatoma and may, indeed, be identical This condition has recently 
been described by Myersberg, Bernstein and Mezz® m an excellent 
article, with a report of a case, said to be the only one in the American 
literature 


3 Meyersberg, H , Bernstein, P , and Mezz, D Rhinitis Caseosa Analysis 
of Literature and Report of a Case. Arch Otolaryng 23 449 (April) 1936 
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Since It was first described and named by Duplay in 1874, leports of 
cases and theories as to etiolog)'- have appealed from time to time m 
the European literature While the symptomatology seems to be 
definitely established, the etiolog}' is still much in doubt, except that 
the condition apparently accompanies suppuiative disease of the sinuses 
It has been called cholesteatoma, but there seem to be some apparently 
essential differences m the pathologic picture It consists of a foul- 
smelling collection of flaky material, later foiining a pultaceous, putty- 
like or chees}' amorphous mass in the nasal chambers and accessory 
cavities, which is easily removed, leaving a more or less normal mucosal 
lining When the disease has been piesent for a long time, erosion 
of bone, with enlargement of the cavities, may take place, resulting in 
deformity of the parts or production of fistulous tracts Different 
varieties of micro-organisms have been found present, but none has 
been thought to be the causati\e factor 

Skillein,^ in 1921, reported a case of infection of the maxillary 
sinus, the description of which tallies with that usually ascribed to 
rhinitis caseosa, in which the infective agent was an aspergillus 

While some authors have attempted to identify rhinitis caseosa with 
cholesteatoma and while the symptoms often appear to be similar, the 
latter has certain characteristics thought to be diagnostic that are not 
found in the former These are the basement membrane, or matrix, 
of squamous epithelium, the concentric arrangement of the desquamated 
cells and the presence of platelets of cholesterol between the layers 
This contrasts with cylinder epithelial cells seen beneath the cheeselike 
masses of rhinitis caseosa and the amorphous character of the mass 
Itself If this distinction between the two diseases (if they are two) 
holds good, the case about to be reported would seem to be an instance 
of cholesteatoma, whatever its origin may have been, the various possi- 
bilities of which are discussed earlier in this paper 

One other possibility remains — ^traumatism There was a history 
of a sledding accident thirty-five yeais before the patient came to the 
hospital, in which he sustained a deep wound between the left eye 
and the nose The scar from this wound was not evident, but it is 
possible that at that time a piece of epidermis was displaced into the 
left frontal sinus or that a fistulous opening remained for a long enough 
period to permit some epidermization of the frontal sinus cavity, as 
in analogous cases of involvement of the mastoid I think this possi- 
bility cannot be entirely ruled out, although the meager history of the 
accident does not specifically confirm it 

4 Skillern, Ross Hall Aspergillosis of the Maxillary Sinus, Tr Am Laryng 
A 43 180, 1921 
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REPORT OF A CASE 

DeW M, a white man 51 3 ears of age, was a truck driver His previous 
history was without interest, with the following exception At the age of 16, 
thirty-five 3 ears before he w'as examined, he was injured in a sledding accident, 
suffering a rather deep cut somew’here betw'een the nose and the left eye, w'hich 
displaced the eje dowmw’ard and outward From that time onward, he had left 
external strabismus, with diplopia when he was not w'earing corrective glasses 
^^'hlIe he w'as in the Umted States Armj during the World War, this condition 
was aggraiated because he did not wear glasses, but it w^as not essentially changed 
Since 1917 and 1918 he had had repeated attacks of sw'ellmg, redness and pain 
in or about the left eye, W’hich he attributed to a cold This happened several 
times a year He had been receiving compensation from the government for this 
since the w^ar Dr Franklin stated that to his knowdedge the patient had had some 
proptosis and swelling of the upper lid from time to time during the last sixteen 
3 ears He had not been subject to head colds, nasal discharge or headache 

The patient w'as first seen bj' me on Feb 27, 1936, havmg been referred bj his 
ophthalmologist. Col C P Franklin, with the following histoi^' For the last 
three wrecks he had had a head cold, characterized chiefly by postnasal discharge 
On Februar 3 ' 18 he drove his truck through a hail storm with his head out of 
the wnndow because of a frosted wnnd-shield Six hours later there was sudden 
sw^elling of the upper left ejelid, with some pain This received conservative 
treatment and fluctuated somewhat in size 

t^Tien he w^as first examined bj me, the left eje w'as closed by edematous 
swelling of the upper lid and the soft tissues of the eyebrow and forehead There 
was not much pain but some tenderness The left eye w^as proptosed downward 
and outward, but the globe, as well as \ision, appeared normal Movements 
of the eyeball w^ere markedly interfered wnth The patient had had an occasional 
chill, w'lth fe\er and frontal headache in the last few days Little more of interest 
was found by examination The nose w'as practically normal, only slight hjTier- 
plasia of the left middle turbinate, submerged and infected tonsils and some carious 
teeth being noted 

On February 28, the patient w'as referred to my dispensary in the Graduate 
Hospital, w’here Dr Edmund Spaeth was asked for an ophthalmologic consultation 
A diagnosis of retrobulbar abscess was made, and the patient was admitted to 
Dr Luther Peter’s ophthalmologic service Roentgen ray examination by Dr 
Karl Kornblum was reported as follows 

“There is a large cranial defect, approximately 4 cm in diameter, in the left 
Irontal region This imolves the frontal bone, the superior border of the orbit, 
the anterior part of the roof of the orbit and also the left frontal sinus Within 
tins defect there is a shadow of irregular calcification, which may be due to 
regeneration of osseous tissue or to a calcified plaque on the dura The left frontal 
sinus shows a marked opacitj-^, possibly due to a recent infection The left 
maxillary sinus shows endence of chronic thickening of the mucous membrane” 

Immediateb on admission the orbital abscess w^as drained by Dr Spaetn b 3 
an inasion through the upper lid About 1 ounce (30 cc ) of yellow'-green pus w'as 
e^acuated The abscess extended deeply behind the bulb There was a fistulous 
opening into the left frontal sinus through the orbital ridge, the bone of which 
appeared to be necrotic and mo\able A culture, which later was reported as 
showing Staphj lococcus albus-haemoh ticus, was taken, and a fragment of bone 
from the floor of the frontal sinus was sent to the laborator 3 The report on this 
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was as follows “Sections from this tissue showed fragments of bone and fibrous 
tissue In the latter there w'as a ‘sheet’ of squamous epithelium, which was not a 
tumor, and the soft tissues were infiltrated w'lth leukocytes” (E Case) 

During the next week the abscess continued to drain through the incision 
in the eyelid and the massne tumefaction receded The headache was gone, and 
temperature, pulse and respiration were normal, as were the blood and urine 
The report of examination on March 2 w'as “Vision 5/9 in the left eye 
Mobility has returned in all directions, except for slight impairment of upward 
movement The vessels of the fundus are still markedly engorged ” 

On March 6, the patient having been transferred back to my service, the area 
of the left frontal sinus was investigated, wnth anesthesia induced with tri- 
bromethanol in amylene hjdrate Roentgenograms on March 2 apparently showed 
a loss of most of the floor of the left frontal sinus, as well as of the external 
wall and, in addition, a large erosion cavity lateral to the sinus with no internal 
table These findings were confirmed at operation A large part of the floor of the 
sinus was missing, and the orbital ridge w'as largely sequestrated and movable 
The external wall of the sinus w'as missing in part, and the remainder was thin. 



Fig 1 — A, roentgenogram before operation The right side appears on the 
left of the photograph Note lateral extension due to erosion B, roentgenogram 
before operation Note the erosion cavity with exposed dura 

soft and infected The cavity of the sinus was small, with the internal wall intact, 
but lateral to the true sinus cavity was another, continuous with it, with no dural 
plate but with the outer wall intact Beneath this cavity, which extended to above 
the outer canthus and upward about 2 cm , the exposed dura was much thickened 
from chronic inflammation The interior of these combined cavities was filled with 
a whitish-gray mass, which shelled out easily, almost intact It was found to be 
arranged in concentric layers and was similar in appearance to the cholesteatoma 
so frequently found in chronic disease of the mastoid, except that there was no 
offensive odor This is also lacking in some cholesteatomas of the mastoid After 
thorough removal, it was thought that a thin and unhealthy matrix was present 
The opening of the nasofrontal duct was firmly plugged by one or two small 
polypi On removal of these, the duct appeared to be of ample caliber for drainage, 
and as the mucosa looked healthy, no further attention was paid to it The wound 
was completely sutured, with a dram through the fistula in the upper Iid, and 
compression was applied to effect obliteration of the sinus if possible This was 
facilitated by the absence of a large part of the orbital ridge 
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The culture taken at this time was reported as showing a nonhemolytic strain 
of Staphylococcus albus The laborator}'^ report on the material removed from 
the sinus was “The material contained many cholesterol crystals and hematinized 
epithelium The bone was dense but did not show any epithelium attached The 
diagnosis is cholesteatoma” 

The remaining history of the case is commonplace The sinus cavity continued 
to dram decreasing amounts through the fistula in the eyelid until the twelfth 
postoperative day, when drams were removed At this time the anterior third 
of the middle turbinate was removed to facilitate nasal drainage, which thereafter 
came only through the nose The fistula was reopened two or three times m the 
ensuing three months to release small collections of serum after discharge through 
the nose had ceased All sutures had been remo\ed by the fourth day after 
operation , the patient was up and about without symptoms , the edema was rapidly 
disappearing, and he was able to open the eye voluntarily There appeared to be no 
diplopia During the entire postoperative course he was afebrile and was without 
symptoms except those local to the wound 

He was last seen early in May 1937 The frontal sinus was well obliterated, 
and there was no inflammation or discharge either externally or intranasally 
Movements of the eyelids were normal, and the attending ophthalmologist. Dr 



Fig 2 — A, the patient two days after operation Note the proptosis of the 
left e>e. B and C, the condition five days after operation D, the patient three 
weeks after operation 

C P Franklin, reported that vision was normal and that the proptosis had almost 
disappeared So far, there has been no recurrence of the cholesteatoma, and I 
think that I may feel fairly well assured that it has been eradicated 

After this case report was wntten, Dr Fletcher Woodward, seeing 
my title m the program, forwarded to me the notes of a case 
of his and authorized me to add them to mine The discovery of this 
case of Dr Woodward's removed from my mind the last doubt as 
to the correctness of my diagnosis, for Dr Woodward is a very intel- 
ligent and careful observer 

Dr Woodward’s notes are as follows* 

History — Mrs I C, aged 27, was admitted to the hospital on June 14, 1926, 
and was discharged on Julj 16, after thirtj-tivo days in the hospital 

Chronic cough, pain in the chest, shortness of breath, nenousness and frontal 
headache on the right side had been noted for nine months 

Present Illness — Seiere sudden pain developed over the right e}e seventeen 
da^s before the patient’s admission, with gradual swelling, in two days the e>e 
was completeh shut the pam continued and no nasal discharge was noted, the 
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eye remained swollen shut for seven days For the next six days there was a 
discharge from the nose, pain and swelling subsided and the patient was fairly 
comfortable, then pain and swelling returned and increased during the two days 
before admission 

Exannnaiion — There was a round fluctuant swelling 2 by 2 cm over the right 
frontal area, the skin was reddened, with considerable chemosis of the right upper 
hd The e 3 e was sw'ollen shut, with the globe in its normal position but fixed, 
vision was 20/100 Examination otherwise ga%e negatwe results The maxillary 
and the left frontal sinus were clear on illumination 

Roentgenograms W'ere made of the sinuses on June 15, 1926 There w'as 
apparently a clouding of both frontal sinuses There w'as a large shadow of 
decreased density m the right frontal sinus, which encroached on the orbit, causing 
the periosteum to be stripped up at that point Owing to the decreased density, 
a mucocele was suspected 



Fig 3 — Roentgenogram of Dr Woodward’s patient before operation Note the 
erosion cavity pointed out by the arrow 


Operation — Smusostomy of the right frontal sinus was done by the external 
approach on June 17 With ether anesthesia the usual incision was made through 
the brow and down to the inner canthus The periosteum was reflected from the 
roof and the inner wall of the orbit, and the floor of the right frontal sinus was 
removed with a punch forceps Free pus was encountered on entering the sinus, 
and considerable necrotic membrane and thick pus were removed Lying free in 
the sinus was a mass of cholesteatoma about 2 by 3 cm It was identical with 
similar masses encountered m the mastoid, being composed of layers of white 
and glistening epithelium After the sinus was cleaned, it was noted that the 
posterior wall was necrosed away and a large dural exposure covered with granula- 
tions was found There was also necrotic perforation of the anterior wall, with an 
overhang subperiosteal abscess 
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After the sinus was carefully cleaned, a rubber tube dram was inserted through 
the anterior perforation by making a counter incision through the skin The 
drain was then passed through the frontonasal opening into the nose The tube 
was perforated at a point within the sinus, and the wound was closed in the usual 
manner 

Postopeiahve Cow sc — The course was uneventful A solution of sodium hypo- 
chlorite was injected through the tube every four hours for several days, then the 
tube was removed and a new rubber tube dram was inserted into the sinus 
through the anterior perforation and left in for two weeks 

On June 23 the clips were removed, the incision was healed and the dram 
still in situ, 2 cc of a solution of sodium hypochlorite was injected daily 
On July 1 the tube dram was removed and the sinus was clear 
On July 16 the patient was discharged, the wound was healed, with no 
deformity 

Culture showed Staph albus The urine was normal, and the Wassermann 
reaction was negative 

The patient did not have any fever, and the course was entirely uneventful 
The patient has not been seen since her discharge from the hospital A follow-up 
letter sent on May 5, 1937, has not been answered at the time of writing 

Pathologic Repoit — Pathologic examination was done on June 17 Macroscopic 
inspection showed several pieces of tissue, one surface of which was white and 
glistening, the other surface rough and pink 

Direct microscopic examination showed blood, pus, numerous collections of 
horny cells and a number of cholesterol crystals 

Microscopic sections showed a homogeneous and partly fibrillar structure 
The diagnosis was cholesteatoma 



NASOPHARYNGEAL ABSCESSES AND CYSTS 


FLETCHER D WOODWARD, MD 

' UNIVERSITY, VA 

My Intel est in nasopharyngeal abscesses and cysts was aioused two 
years ago, when B M Kully ^ repoi ted 88 cases I then recalled a 
similar aiticle by Yankauer,- published in 1929, reporting 155 cases, 
and since I could not recall having observed similar conditions, which 
are apparently so common, I began to wonder why this was so The 
answer was soon obvious when I realized that I had not really looked 
for them, and I think the reason I had not looked for them was also 
obvious, for there have been only four articles and four reports of 
single cases in American journals, and only three of these articles and 
one case report were published m the past twenty years 

Dorrance® in 1931 gave a rather complete historical survey and 
listed forty-four references in his bibliography Kully listed fifty-six 
references, the majority of which were to articles in foreign journals 
which appeared prior to 1917 

It IS this dearth of articles on a common condition, which is readily 
diagnosed and treated and of which the symptomatology is definite, 
that leads me to bring it to attention, with a summary of the literature 
and of my 14 cases, 12 of them observed in the past two years, since 
my interest was aroused 

In the consideration of these conditions, one must first eliminate 
abscess due to trauma, suppuration of the petrous apex or the lymph 
glands, degeneration cysts, dermoid cysts and cysts of branchiogenic 
origin as well as meningoceles and encephaloceles, limiting the discus- 
sion to infected retention cysts of the adenoid tissue or of the pharyngeal 
bursa 

There has been much controversy as to the embryologic origin of 
the pharyngeal bursa, but Dorrance’s review of the literature in regard 

Read at the Forty-Third Annual Meeting of the American Laryngological, 
Rhinological and Otological Society, Inc , Atlantic City, N J , June 4, 1937 

1 Kully, B M Cysts and Retention Abscesses of the Nasopharynx A 
Report of Eighty-Eight Cases, J Laryng & Otol 50 317-328 (May) 1935 

2 Yankauer, S Nasopharyngeal Abscess A Report of One Hundred and 
Fifty-Five Cases, Tr Am Acad Ophth 34 364-375, 1929 

3 Dorrance, G M The So-Called Bursa Pharyngea in Man Its Origin, 
Relationship with the Adjoining Nasopharyngeal Structures and Pathology, Arch 
Otolaryng 13 187-224 (Feb) 1931 
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to this was rather complete, so I shall summarize his historical suivey 
as follows 

In 1838 Rathke described his pouch as the embryonic pharyngeal opening of 
the craniopharyngeal canal 

In 1842 Mayer first described m man an invagination of the pharynx that is 
supposed to have been the structure subsequently called the bursa pharyngea 

In 1877 Seessel described an invagination or pocket lower down in the 
pharyngeal wall, which was later studied by Nusbaum, who concluded that in 
the mam it pertains only to the embryo and that it is of little or no importance 

In 1882 Froriep stated that the bursa pharyngea is found at the site of the 
attachment of the notochord to the primitive pharyngeal wall 

In 1885 Tornwaldt drew the attention of clinicians to the bursa in a publication 
in which he held that disease of the bursa is responsible for many systemic dis- 
turbances, though perhaps in some of his cases the lesions were pocketings of the 
pharyngeal tonsil 

In 1886 Trautmann called attention to a deepened furrow embedded between 
the ridges of the pharyngeal tonsil, and physicians now know that pathologic 
adhesions here can produce a cysthke cavity 

The discussion of these conditions went on for many yeais, and 
notable among the many discussers were Schwabach, Killian, Gradenigo 
and von Lushka 

Dorrance said 

The term bursa identifies a closed sac lined with endothelium While the 
so-called bursa pharyngea is not a closed sac nor of mesodermic origin, long usage 
lustifies the application of the term The term bursa pharyngea designates a 
saclike depression in the posterior wall of the nasopharynx just above the upper- 
most fibers of the superior constrictor muscle and usually extends upward and 
backward toward the occipital bone which it sometimes reaches with its apex 
It is a well marked structure in the human embryo, although it seems to be 
rare as a distinct structure in the adult 

His conclusions m part were 

1 A true bursa pharyngea in adults is an independent structure 
and IS not to be regarded simply as the median recess of the pharyngeal 
tonsil 

2 It does not develop from Seessel’s pocket 

3 It does not develop from Rathke’s pouch 

4 A true bursa pharyngea occurs somewhat frequently in man dur- 
ing embryonal life , it takes its origin from adhesions of the notochord 
to the pharyngeal entoderm 

5 It IS probable that the bursa in adults represents persistence of 
the embryonal bursa and may be the seat of inflammation and cyst 
formation 

Yankauer confirmed the frequency of these conditions in his paper in 
1929 and reported 155 cases He claimed, however, that the involvement 
was due to suppuration in the remnants of adenoid tissue and not in the 
bursa pharyngea Two thirds of his patients were from 20 to 40 
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years of age, and 93 per cent of them had not had their adenoids 
removed The associated symptoms were postcervical adenitis and 
postnasal dischaige in 66 5 per cent, occipital headache or pain in the 
back of the neck m 68 per cent, otalgia m 15 per cent and focal disease 
in 5 per cent He opened the lesions under direct vision and removed 
the excess lymphoid tissues with punch forceps and then painted the 
area Muth a 20 per cent solution of silver nitiate His results were 
uniformly good, and otolaiyngologists aie indebted to him for again 
bringing these conditions to their attention aftei a lapse of many years 
However, I feel that he was in error m attributing practically all of 
them to abscesses of the recessus medius of the pharyngeal tonsil 

In 1928 Hagens ^ reported the occurrence of a t 3 'pical bursa phai- 
yngea in a man 70 years of age, studied post mortem The cavity was 
11 by 7 mm and contained a cheesy mass of acellular material An 
ostium was noted at the dependent portion, and microscopic sections 
showed it to be lined with cuboidal epithelium The wall of the sac was 
composed of dense connective tissue, sinusoidal vessels and well developed 
vessels Small lymphocytes and plasma cells were noted throughout and 
also seveial glands and lymph follicles 

Kully 111 1935 repoited 88 cases of cyst and retention abscess of 
the nasopharynx, observed in a six year period, and stated that the 
scarcity of reports is due to failure m comprehension and diagnosis 
lather than to the rarity of the condition He further stated that there 
has been much confusion m the literature in the use of the terms cyst 
and retention abscess Strictly speaking, the so-called retention abscess 
of the nasopharynx is not an abscess It represents an inflammatory 
closure of the mouth of an adenoid lecess or of the pharyngeal bursa, 
with retention of secretion, bacteria, cells and other inflammator} 
detritus As the cavity dilates, owing to the accumulation of secretion, 
It partakes of the nature of a cyst, but on microscopic section there may 
be few polymorphonuclear cells and a definite cyst wall This condition 
should be described as an infected retention cyst In sixty-two of his 
cases the lesion was of this type He further stated 

From a clinical view point, I have classified as retention cysts of the adenoid 
those which were definitely surrounded by adenoid tissue and whose cavities could 
be entered by separating the folds with a probe Cysts with a smooth surface 
without evidence of adenoid folds are regarded as originating in the bursa This 
classification is arbitrary and subject to error 

The cardinal symptoms presented by his 88 patients were postnasal 
discharge, chronic pharyngitis and laryngotracheitis in 54 5 per cent, 
enlargement and tenderness of the posterior cervical glands in 30 pei 
cent, frequently associated with stiffness and rigidity of the muscles 
of the posterior cervical region, occipital headache in 14 per cent, otalgia 

4 Hagens, E W Cvsthke Cavitv m the Nasopharvnx, Arch Otolar\ng 
8 420-423 (Oct) 1928 
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m 0 6 per cent and tinnitus and moderate deafness in 0 8 per cent , a few 
had persistent fever or focal disease, and 25 per cent had no symptoms, 
the condition being- discovered m a routine examination 

A summary of my 14 cases reveals the following All the lesions 
occurred in young adults Four of them were retention abscesses of 
the median cleft of the pharyngeal tonsil Ten were retention abscesses 
of the pharyngeal bursa and presented on inspection a smooth bulging 
surface, yellowish or white, situated high up in the nasopharynx and 
usually a little lateral to the midline They were from 1 to 2 cm in 
diameter, and their retained secretions were under sufficient pressure to 
produce a taut anterior surface Postnasal discharge, sore throat and 
cough were the symptoms in 4 cases, deafness and tinnitus in 5, post- 
cervical pain and adenitis in 1, otalgia in 3, a sense of soreness in the 
nasopharynx in 3 and focal disease, with no localizing symptoms in 1 
The last-mentioned case was perhaps the most interesting of all m that 
the patient was a student who had been forced to leave school because 
of persistent chorioretinitis Most careful search for foci of infection 
had given entirely negative results in two medical centers My examina- 
tion likewise gave negative results, except for a definitely infected 
bursa pharyngea, which was opened with a punch forceps Cultures 
showed hemolytic and nonhemolytic staphylococci, hemolytic and non- 
hemol34ic streptococci, Streptococcus viridans and Micrococcus catar- 
rhalis An autogenous vaccine was made and used After operation 
and treatment with the vaccine the condition of the eye rapidly cleared, 
and the patient has been able to resume his work 

The diagnosis is readily made by examination with mirrors, provided 
sufficient time and mirrors of various sizes and angles are used The 
nasopharyngoscope is of no value, since its blindspot covers the area 
where these conditions arise When such a condition has been noted by 
posterior rhinoscopy, it can be further studied by anterior rhinoscopy, 
and by the use of a probe, under direct vision, much additional informa- 
tion can be obtained 

The treatment has been the surgical removal of the anterior wall 
with a punch forceps, working either through the mouth under direct 
vision or through the nose If the abscess is definitely located, the 
forceps can be placed through one side of the nose and inspection carried 
out through the other side and with a postnasal mirror Direct inspec- 
tion IS aided by the Yankauer nasopharyngeal speculum 

There have been no recurrences in this series in the period in which 
the patients have been followed 

The origin, pathology, frequency and symptomatology have been 
well covered m the articles referred to in the footnotes I have quoted 
them to a large extent and have merely attempted to summarize them 
leport a small group of cases and direct attention again to a much 
neglected condition 



SUPPURATION OF THE PETROUS PYRAMID 

SOME VIEWS ON ITS SURGICAL MANAGEMENT 

MERVIN C MYERSON, MD 

NEW YORK 

Suppuration of the petrous p 3 'ramid is a serious complication of 
otitis media By suppuration of the petrous pyramid is meant an infec- 
tion of some part of the cellular structure surrounding the cochlea 
and the semicncular canals which usually localizes in the apical area 
as empyema Thus the term apicitis or suppuration of the petrous 
apex is used Accoiding to my figures, this condition occurs approxi- 
mately once in every 300 cases of otitis media 

A majority of patients with this complication recover without resort 
to surgical intervention In a small percentage of cases the disease 
does not localize but spreads by way of the vascular channels, causing 
fatal meningitis This is usually a nonsuppurative lesion No means 
of combating this type of the disease is available The remainder of the 
cases constitute the 30 or 40 per cent in which the condition becomes 
a surgical problem 

The petrous portion of the temporal bone is a pyramidal structure 
having a basal and an apical portion and three surfaces The base 
consists of the medial aspect of the middle ear and the mastoid cavity 
It contains the cochlea anteriorly and the semicircular canals pos- 
teriorly Adjacent to these structures are to be found tracts of cells 
which usually extend along their penlabj^rinthine course into the apex 
or may terminate before they reach this region 

The apical area is rather truncated and does not constitute a true 
apex It extends from the internal auditory meatus to the lateral 
aspect of the body of the sphenoid bone Medially the apex is in rela- 
tion to the lacerated foramen, which transmits the internal carotid 
artery, and antero-infenorly, to the horizontal portion of the same artery 
in its bony canal 

The anterior surface of the petrous pyramid extends from the 
eminentia arcuata, the eminence above the arch of the superior semi- 
circular canal, to the lateral aspect of the body of the sphenoid This 
surface is in contact with the dura of the middle fossa (temporal lobe), 
which IS especially adherent in the region of the apex, where the fibers 
of the gasserian ganglion are attached 

Read before the Otolaryngological Societj of the District of Columbia, 
April 16, 1937 
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The posterior surface is in contact with the cerebellar dura and 
extends from the lateral prominence of the posterior semicircular canal 
to the apex This surface presents the ductus endolymphaticus just 
beyond the posterior canal More medially is situated the internal 
auditory meatus, ^\hlch transmits the seventh and eighth cranial nerves 
The inferior surface begins with the vertical portion of the carotid 
canal and extends to the foramen lacerum This surface consists prin- 
cipally of a quadrilateral plate of bone on which rests the horizontal 
portion of the internal carotid artery To this plate of bone are attached 
the tendon of the levator veil palatini muscle and the pharyngeal 
aponeurosis This plate of bone is part of the roof of the retropharyn- 
geal space 



Fig 1 — A semidiagrammatic reproduction of the structures of the middle 
ear and the mastoid in relation to the base of the petrous pyramid Areas marked 
b, i, d and c indicate where the beginning of tracts of softened bone leading 
into the apex may be found This figure is reproduced from a previous issue of 
the Archi\’es (22.70 [July] 1935) 

Owing to its complex structure, the bone may become involved 
in different locations and cause symptoms according to the structures 
implicated Two principal locations of the disease are distinguished — 
superior and inferior The superiorly placed infection is evidenced 
in the roentgen study by a break m the superior line, or roof, of the 
apical cavity This indicates an extrapetrosal lesion, which is really 
a large epidural abscess This lesion is harmless from the standpoint 
of the production of future meningitis or abscess of the brain for 
var3dng lengths of time There are man}’- who believe that one can 
wait until there is definite evidence of meningeal irritation before sur- 
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gical treatment of the petrous apex is done I believe this to be per- 
fectly safe in a majority of instances I should prefer, however, to 
rel} on the roentgen findings and the clinical symptoms, with the 
expectation that surgical operation would be performed long before 
meningeal irritation occurred 

In the infenorly placed infections the disease has not reached the 
roof of the apical cavity but the pus has accumulated in its inferior 
portion This is because the osteomyelitic process which preceded the 



Fjg 2 — Film taken m the base, or mentovertical, position Note the loss of 
detail of structure in the right apex {A) as compared with the normal side (5) 

emp}'ema was confined to the infralabj^rinthine, or hypotympanic, por- 
tion of the bone When such is the case, the roentgenograms taken in 
the Stenver position or in the supero-mfenor axis show no break in 
the continuity of the line of the roof of the apex, but the film taken 
in the base position gives evidence of loss of detail of the structures in 
the apical area This combination of roentgen findings indicates that 
the disease is m the basal portion of the petrous apex When the dis- 
ease is so located, the film taken in the Stenver position may show 
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paitial or complete absence of detail of structure m the apical area, 
but the line of the roof will be intact 

The symptomatology of this disease is well known and understood 
It IS based on the location and the activity of the infectious process 
The patient may complain of oculai pain or pain in the forehead with 
both superior and inferior infection He is much more likely to com- 
plain of headache with the superiorly placed infection In the inferiorly 
placed disease the quadrilateral plate of bone on which the carotid 
artery rests becomes involved When pus is trapped under pressure m 
the carotid canal or when theie is acute congestive inflammation of 
this structure, the carotid s^nnpathetic nerves may become affected, 
causing Horner’s syndrome Recently I observed a patient who pre- 



Fig 3 — Film taken in the Stenver position Note the right side (A), in 
which the line of the roof of the apex is gone, as compared with the other side 
(B), which is normal This figure is reproduced from an earlier issue of the 
Archives (22 80 [July] 1935) 

sented this syndrome In addition to causing Horner’s syndrome, 
disease of the carotid canal will cause pain on motion of the tem- 
poromandibular joint, which is localized to the innermost parts of the 
glenoid cavity 

The discharge may be profuse, moderate, scanty or absent In 
many cases no discharge from the middle ear is present but there is 
a moderate or profuse discharge from the mastoidectom}’- wound A 
relatively increased pulse rate is a symptom of importance In the 
type of suppuration of the petrous pyramid requiring surgical treat- 
ment the pulse rate is elevated out of proportion to the temperature 
Because of the variety and number of operations which have been 
advocated for the cure of emp}ema of the petrous apex, a great deal 
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of confusion exists in regard to the management of this condition 
One should aim to simplify the treatment as much as possible and to 
maintain a conservative attitude ^ Conservatism is important in all 
surgical procedures, but especially so in those involving the temporal 
bone, in which the hearing is sacrificed by radical procedures There- 
fore, whenever possible radical mastoidectomy should be avoided 
Resection of large areas of normal tissue is unnecessary m most cases 
Procedures, such as those of Ramadier and Lempert, which entail 
radical mastoidectomy and interfeience with the function of the tem- 
poromandibular joint should be considered only as a last resort 

When one is treating this condition, it is important that one know 
whether the infection is in the upper or the lower part of the apex This 
information can best be obtained by means of roentgen study together 
with an interpretation of symptoms which suggest one location or the 
other In the superiorly placed infection simple mastoidectomy is first 
performed or the previous mastoidectomy wound is revised The 
superior semicircular canal must then be skeletonized, with exposure for 
purposes of probing the region within the arch and anterior and pos- 
terior to the canal The probing is done to detect a tract of softened 
bone leading into the apex Probing such a softened tract will liberate 
the pus which is locked in the apical area in many cases 

If a tract of softened bone is not found, the apex should be 
approached by way of the anterior surface • This entails elevation of 
the temporal lobe after its adequate exposure Before this approach is 
undertaken, a copious removal of the spinal fluid is carried out by 
either lumbar or cisternal puncture This lessens the intracranial 
pressure and enables one to elevate the temporal lobe more readily A 
section of the squamous portion about the size of a silver dollar is 
removed This extends from the smodural angle posteriorly to a 
point Yz inch (1 25 cm ) anterior to the zygomatic root In addition, 
the tegmen of the mastoid is resected The temporal lobe is now ele- 
vated, with the posterosuperior border of the petrous pyramid always 
m view Four landmarks are utilized in this procedure — first, an eleva- 
tion, the eminentia arcuata, directly above the superior semicircular 
canal, then a depression, the fossa subarcuata, then an elevation, the 
roof of the internal auditory meatus, and last, a depression which con- 
stitutes the roof of the apical cavity on which rests the gasserian 
ganglion When the roof of the apical area is encountered, a defect is 
found which was being corked by the dura As soon as this defect 
is met, there occurs a gush of pus from the apical cavity 

1 Myerson, M C , Rubin, H W , and Gilbert, J G Considerations on 
Suppuration of the Petrous Pyramid, Arch Otolaryng 22 62 (July) 1935 

2 Myerson, M C , Rubin, H W, and Gilbert, J G Improved Operative 
Technic for Suppuration of the Petrous Apex, Arch Otolaryng 19 699 (June) 
1934 



MYBRSON—SUPFURATION OF PETROUS PYRAMID 


47 


If the operator should decide that uncapping of the carotid canal 
and visualization of the floor and the posterior vail of the apical 
cavity are necessaiy, the approach just outlined will be found ample 
The exposure affoided by this operation is both satisfactory and 
harmless It can be performed without injury to the duia, the middle 
meningeal artery or any other structuie Complete apicectomy, as 
described by Lempert,® can be perfoimed by means of this approach 
without recourse to destruction of the mechanism of the middle ear 
and without mutilation of the temporomandibular joint 

I do not agiee that elevation of the temporal lobe entails the risk 
of tearing the dura Nor am I m favor of extensive operations which 
expose the carotid artery and destroy the integrity of the temporo- 
mandibular joint as a routine That portion of the carotid arter}'’ 
which lies m the petrous bone and is thin has a wall the structure of 
which IS like that of a vein My attention was called to this several 
years ago by Richards ^ It is possible that undue exposure of this 
portion of the artery may predispose it to the formation of aneurysm 
because of the lack of the support which nature has provided 

If the roentgen study and clinical signs and symptoms indicate an 
mferiorly placed infection, I concentrate my attention on the sub- 
labyrmthme area of the mastoid during the performance of a simple 
mastoidectomy The area just below the posterior semicircular canal 
IS carefully searched for the beginning of a tract of softened bone 
which leads into the apex Another point from which a similar tract 
may be found is located just below the eustachian tube, between the 
cochlea and the carotid artery A radical mastoidectomy is required to 
expose this region I do not favor this procedure and see no necessity 
for it in the treatment of empyema of the petrous apex A radical 
mastoidectomy sacrifices the hearing This fact should be given 
serious consideration if the patient is a child 

If no tract of softened bone is found, it is perfectly safe to wait 
for possible erosion of the pus through the inferior surface of the 
petrosa and the formation of a nasopharyngeal abscess If this does 
not occur and meningeal irritation makes its appearance, operation 
should be performed by means of a cervical incision for draining the 
apex mferiorly® This operation is performed through an incision 

3 Lempert, Julius Complete Apicectomy (Mastoidot\mpanoapicectomy), 
Arch Otolaryng 25 144 (Feb ) 1937 

4 Richards, John D The Petrous Pyramid Its Surgical Anatomy and 
^the Technic of the Operation for Its Removal, Am J Surg 2:11 (Jan) 1927 

5 Myerson, M C , Blumberg, Ralph, and Rubin, H W A Proposed 
Operation for Osteomyelitis of the Inferior Aspect of the Petrous Pyramid, 
Arch Otolaryng 25*373 (April) 1937 
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along the anterior margin of the sternocleidomastoid muscle , the retro- 
pharyngeal space IS exposed up to its roof, which is the inferior aspect 
of the area of the petrous apex When this region is reached, the 
attachment of the levator veh palatini muscle and that of the pharyngeal 
aponeurosis to the quadrilateral plate of bone are identified These 
attachments are scraped aside with an ele\ator, and the diseased quadri- 
lateral plate of bone, which constitutes the floor of the carotid canal, 
is firmly probed The bone is either softened or liquefied, so that it 
yields to the pressure of the instrument Withdrawal of the instrument 
IS followed b}'’ a gush of pus when pus is present 

When the infection is inferiorly placed and there is evidence on 
the roentgenogram of extensive destruction of the bony substance 
within the apical cavity, the operator should attempt to enter this 
cavity through an}'^ lead which the roentgenogram offers This lead 
ma}^ be either anterior or posterior to the superior semicircular canal, 
or it may be below the posterior canal All these locations can be 
exposed and attacked without recourse to radical mastoidectomy 

In conclusion, a simplified and conservative plan of management 
IS offered for suppuration of the petrous pyramid which ends in 
apical emp3'ema and requires surgical interv^ention There is no justi- 
fication for extensive, difficult and in some instances destructive opera- 
tions in a great majority of cases There is no need for a radical 
mastoidectomy m the treatment of empyema of the petrous apex, nor 
IS there justification for operations, such as those of Ramadier ° and 
Lempert,® which require extensive removal of healthy bone and which 
compromise the temporomandibular joint 

6 Ramadier, J Les osteites petreuses profondes (petrosites), Ofo-rhino- 
laryng internat 17 816 (Nov ) 1933 



A METHOD OF DRAINING CEREBRAL ABSCESSES 


J M ROBISON, MD 

HOUSTON, TEXAS 

The purpose of this papei is to call attention to some of the moie 
important physiologic and pathologic factors and principles underlying 
infection of biain tissue and to detail a method of treatment which m my 
hands has proved satisfactoiy In an effort to do this I shall not go into 
the pioblems of etiology and symptomatology but shall confine my 
remaiks to a brief summaiy of the opeiative and postopeiative course in 
foul cases chosen to illustrate three types of disease of the brain — 
traumatic disease, acute abscess and chronic abscess I shall quote from 
textbooks excel pts which I think have a beaiing on the method of drain- 
age of abscess of the brain with which this tieatise is concerned 

Case 1 — W, F S , a man about 35 years of age, was injured on May 4, 1925, 
by a piece of 1 by 1 inch (2 5 by 2 5 cm ) lumber driven with considerable force 
between the eyes Some eight hours later he was brought into the hospital, where 
examination showed marked edema of the eyelids and the surrounding soft tissues 
There was compound fracture of both frontal sinuses and both ethmoid sinuses 
in the midline Part of the bone forming these structures had been driven into 
the brain, causing a rent in the dura, V /2 inches (3 7 cm ) in length, from the 
cribriform plate toward the vertex, paralleling the longitudinal sinus and adja- 
cent to this structure Protruding through this laceration in the dura was about a 
tablespoonful (15 cc ) of cerebral tissue, m which were embedded dirt and frag- 
ments of bone 

At operation a complete removal of the outer wall of both frontal sinuses as 
well as of the anterior ethmoid cells was effected The protruding brain tissue 
was excised at the level of the dura By gentle probing several sizable frag- 
ments of bone were removed from a depth of 1 inch in the frontal lobe of the 
brain After the pieces of bone which were found were fitted together, it was 
thought likely that some fragments remained m the brain tissue The lacerated 
aiea of the frontal lobe was drained with a short strip of rubber tissue Iodoform 
gauze was packed around the area of the dural decompression, and a wet dressing 
was applied It was impossible even partially to close the rent in the dura owing 
to the proximity of the longitudinal sinus The patient was in a semiconscious 
condition when he was operated on, but on the following day he was rational, 
his only complaint being headache Three days later pus began to make its 
appearance through the opening m the dura His headache increased in seventy, 
and in another forty-eight hours he had symptoms of encephalitis At that time 
the dram through the dura was changed to a perforated rubber tube This did 
not relieve his symptoms, so, thinking that probably there were pieces of bone 
in the brain, which were causing this suppuration, I packed the lacerated area of 
the brain with a long strip of rubber tissue, using sufficient tissue to expand the 

Read before the Texas Ophthalmological and Otolarjngological Society, Fort 
Worth, Texas, Dec 11, 1936 
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area, hoping m this manner to coax the bone to the surface The following day 
the condition was markedly improved In the next two weeks several small par- 
ticles of bone came away, and the discharge almost ceased Removal of the rubber 
tissue pack was begun at that time and w'as completed within the next two weeks 

This man was bothered with diplopia for about six months and then made a 
complete recovery, except that he suffered from headache when he became over- 
heated or indulged in hard work 

Case 2 — F, a boj aged 12 years, came to the hospital complaining of head- 
ache His left ear had been draining since he had scarlet fever in childhood 
Examination showed destruction of the drum membrane and ossicular necrosis 
associated with cholesteatoma A radical mastoidectomy was advised and per- 
formed 

At operation cholestcatomatous material was found filling the mastoid antrum 
The dura over the antrum and the aditus had been exposed by the cholesteatoma 
and was covered with what appeared to be healthy granulation tissue This 
pathologic decompression was enlarged to the normal dura Convalescence was 
not remarkable, except that he still complained of some headache He returned 
to his home, and ten days later I was called to see him I found him in a semi- 
conscious condition He had many of the cardinal symptoms of an abscess of 
the temporal lobe ' 

At operation the decompression was enlarged and a small incision was made 
m the dura through an area of granulation tissue, which looked darker than its 
surroundings A closed bayonet forceps was then introduced into the temporal 
lobe about % inch (0 6 cm), where it liberated a large amount of fetid pus con- 
taining a considerable quantity of gas A perforated rubber tube was placed well 
into the region of the abscess 

This patient was rational a few hours later and continued so for four days 
He then acquired symptoms of encephalitis Examination showed the drainage 
tube apparently in good position, and there had been no change in the amount 
of drainage At that time a speculum was introduced into the abscess area and 
a long strip of rubber tissue was packed into the abscess, enough being used to 
distend its walls 

By the following day this patient had lost his lethargy, and he was free from 
symptoms for four days In this time the brain extruded most of the packing 
Concurrently, there was a return of headache and drowsiness, which abated as 
soon as the abscess was packed again The packing was completely removed six 
weeks after operation, and he made a complete recovery 

Case 3 — Mrs P , aged 26, came to the hospital complaining of severe head- 
ache over the left side for the previous six weeks Her left ear had been dis- 
charging for four months A simple operation on the mastoid was advised and 
proceeded with immediately 

A large epidural abscess was present, covering the dura over the tegmen of 
the antrum and extending posterolaterally over the knee of the lateral sinus 
The inner table of bone was removed until healthy dura was exposed The dura 
was covered with apparently healthy granulation tissue 

On the day following operation this patient was free from symptoms and 
continued so for seven days She then acquired marked headache and became 
semiconscious Examination showed many of the cardinal symptoms of an abscess 
of the temporal lobe of the cerebrum 

At operation the decompression was enlarged, a small incision was made 
parallel to the vessels in the dura and a bayonet forceps was passed into the 
posterior part of the temporal lobe, where an abscess was entered and thick 
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greenish-yellow pus having no odor was evacuated As the pus began to escape, 
I packed this abscess with a long strip of rubber tissue, using enough to keep 
the walls of the abscess distended 

The patient made an uninterrupted recovery, except that about the sixth post- 
operative day she began to have headache and aphasia began to return It was 
found that the brain had expelled considerable of the rubber tissue This was 
replaced, and she made a complete recovery 

Case 4 — N D , a bo}' aged 12 years, was admitted to the hospital on Aug 31, 
1932, complaining of pain in the region of the left mastoid, headache and fre- 
quent chills followed by fever Examination revealed that he was very sick 
A diagnosis was made of acute mastoiditis on the left side superimposed on 
chronic purulent mastoiditis complicated by thrombosis of the sigmoid portion of 
the left lateral sinus and septicemia At operation a cholesteatomatous mass was 
found, a radical mastoidectomy was performed and the lateral sinus was found 
to contain purulent fluid The dura over the temporal lobe of the cerebrum in 
the region of the mastoid and the dura over the anterior surface of the cerebellum 
were very necrotic -The operative procedure was completed by resection of the 
left internal jugular vein and the placing of packs in the proximal and distal 
openings of the lateral sinus Owing to the shocked condition of the patient, 
the lateral sinus could not be decompressed toward the torcular After this 
operation he presented typical fulminating septicemia for seven days, the lateral 
sinus was then decompressed toward the torcular until free bleeding occurred 
from Its lumen After this procedure the symptoms of fulminating septicemia 
abated, but pulmonary infarction with a septic embolus occurred, which was 
followed by a pulmonary abscess Postural drainage, numerous bronchoscopic 
drainages, repeated blood transfusions and other treatment corrected this condition 
Owing to the large area of necrotic dura present, herniation of the cerebrum 
and cerebellum into the mastoid cavity occurred Consequently, thirty-seven days 
after the operation on the mastoid a plastic operation was performed on the scalp 
of the region to cover and protect this brain tissue 

The patient apparently recovered completely from this illness He returned 
to school and acquitted himself well m studies and athletic activities, being free 
from headache or other symptoms referable to his ear until four years and four 
months after the mastoidectomy, when he returned complaining of headache, 
diplopia and pain m his left ear Questioning revealed that two weeks previous 
to his return he had a fainting spell and felt that something was wrong inside 
his head He then began to feel tenderness over the left mastoid area, which was 
slightly hyperemic over the scar Diplopia was present and both fundi oculorum 
showed papilledema Owing to the herniation of the brain into the mastoid 
cavity, there was complete atresia of the external auditory canal Pus was evi- 
dently present m the mastoid area Accordingly, an incision was made through 
the scar from the mastoidectomj Pus which had a slight odor was evacuated 
from the region of the tympanum An opening was found through the dura over 
the temporal lobe of the cerebrum, through which pus was draining Without 
any more evacuation of this pus than was necessary, two strips of rubber tissue 
about % inch (06 cm ) in width and about 2 feet (60 cm ) in length were packed 
into the cerebrum through this opening, as the pus which the rubber displaced 
escaped 

After this operation the headache, diplopia and papilledema persisted for three 
veeks The rubber tissue was removed beginning about four weeks after opera- 
tion, removal being complete six weeks after operation Thereafter the patient 
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made a complete recovery At the time of writing he has been m school for two 
months and states that he is free from sj'mptoms 

The question naturally arises Was this abscess present during the 
four yeaxs of freedom fiom symptoms, or did it develop as an acute 
abscess just previous to his recent illness This question is debatable, 
and I leave it to the reader’s own conjecture 

Any consideration of a method of lieatment of infected biain tissue 
would not be complete without an explanation of how and whj^the pro- 
cedure instituted relieved the pathologic condition and corrected the 
pathologic physiologic relations 

For this purpose one can consider the brain a homogeneous mass 
suspended in a cavity filled with fluid This fluid is under a certain 
amount of pressure, which is opposed by the pressure m the arterio- 
venous system It also permeates along the blood vessels to the terminal 
capillary bed and even goes so far as to suriound each nerve cell 
Wright^ stated 

As the arteries and ^elns enter and lca^e the brain substance they are sur- 
rounded by the perivascular spaces (of Virchow and Robin) which are continuous 
with the subarachnoid space and also with fine spaces which surround the nerve 
cells 

Speaking of the cerebrospinal fluid, which he consideied as a modi- 
fied foim of lymph, Cunningham - staled 

The fluid w'hich pervades the cerebral substance must have some exit, and it 
IS not unlikely that it passes with the Ijmpliocjtes through cleftlike intercom- 
municating spaces in the adventitial coats of the blood vessels similar to those 
demonstrated by Bruce m the case of the spinal medulla and so reaches the pia 
mater and subarachnoid space, that is, it runs along the walls of the arteries, 
enters the meningeal lymphatics, and passes through them to the exterior of tlie 
cranium 

These excel pts are quoted to bung attention to the close relation 
of the cellular components of the cerebral substance to the cerebro- 
spinal fluid The fact that the entire capillary bed which permeates the 
cerebral tissue is itself surrounded by channels containing cerebrospinal 
fluid accounts for the marked effect which alteration in pressure on 
the capillary and ceiebrospmal fluid system has on the nerve cells of 
the cerebrum 

In cerebral abscess, unless the condition has progressed to the point 
of extensive necrosis or gangrene, there is rarely destruction of a great 
amount of brain tissue Rather, there is an accumulation of pus forming 
the abscess, surrounded by an area of compressed brain tissue, the tissue 
nearest the abscess being compressed most ownng to the cerebritis sur- 

1 Wnght, S Applied Phvsiologj, ed 5, New' York, Oxford University 
Press, 1934, p 335 

2 Cunningham, D J Text-Book of Anatomy, ed 6, edited by A Robinson, 
Baltimore, William Wood & Company, 1931, p 1003 
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rounding the inflammatory area This accounts for the aphasia asso- 
ciated 'With abscess some distance from the anatomic speech center 
In this connection, ho^vever, one must bear in mind the tendency for 
the more highl}- developed functions, such as speech, to be affected 
under increased pressure before the more primitive functions such as 
voluntar}’ motion 

After consideration of this balance of pressure between the cerebro- 
spmal fluid and the extensive cerebral capillar)' bed, it is not difficult 
to appreaate the rapid and extensive transudation of fluid into the inter- 
cellular spaces which occurs nhen the mtracramal pressure is quickly 
and markedly reduced, as m free incision of the dura or m turning 
down of a large dural flap This sudden release of pressure m the 



Fig 1 — ^Diagrammatic illustration of a collapsed abscess showing how edema- 
tous bram tissue (£) fills the abscess cavitj if the pus is not replaced wnth 
packing This edema, if it is allowed to occur by sudden complete e\acuation, 
leads to pocketing of infection and interference with the blood supplj of the 
adjacent bram tissue and makes more difficult the proper placing of a dram 
H mdicates the area of hemorrhage and necrosis 

presence of marked cerebritis, such as accompanies abscess, results m 
an edematous multiplication of the volume of the bram tissue The pre- 
lention of the formation of this edema m the wall of the abscess and 
also in the bram tissue adjacent to the abscess is one of the chief 
factors to be taken into consideration m the satisfactory treatment of 
cerebral abscess 

If m operation on a cerebral abscess particular!) m the acute stage, 
a large incision is made in the dura and the abscess is freely ei acuated, 
the edematous bram tissue immediately fills the abscess cavit) (fig 1) 
This leaies no cavity or area in yyhich to place a dram except the 
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edematous brain tissue This closing in of the walls ot the abscess 
leads to pocketing of infection, and since m the aiea of cerehiitis sur- 
rounding the abscess the perivascular spaces aie filled with lymphocytes 
and the excess fluid cannot be carried avay, the nutrition of the brain 
substance is impaired and later neciosis ensues This change in the area 
surrounding the abscess probably accounts for the symptoms, often 
fatal, which occur some days after the operative proceduie 

The procedure vhich I have tried and found satisfactori is as 
follows 

The skull is removed from the dura over the area of the abscess, enough 
being taken awav to allow the dura to bulge into the opening The pressure of 



Fig 2 — A, diagrammatic illustration of a cortical abscess packed with rubber 
tissue The rubber tissue is packed into the abscess cavity while the pus is still 
in place, the amount of tissue used being determined by the amount of pus which 
escapes C indicates the area of compressed brain tissue (cerebritis) B, diagram- 
matic illustration of a deep abscess packed with rubber tissue This method is 
applicable to both cortical and deep abscess C indicates the area of compressed 
brain tissue 

the brain against the dura around the margins of the bony defect precludes the 
possibility of pus entering the subdural space as it is drained from the abscess 
In the center of the decompressed area a small incision is made through the dura 
parallel to any vessels present A bayonet forceps is then passed into the abscess 
cavity As soon as a little pus has escaped, a long strip of rubber tissue about 
inch (0 6 cm ) wide is packed along the bayonet forceps into the abscess cavity 
As more pus escapes, more tissue is introduced, the amount used being deter- 
mined by the amount of pus evacuated, the object being to fill the abscess cavity 
as nearly as possible with rubber tissue before the walls of the cavity collapse 
The terminal end of the rubber tissue is then made secure (fig 2) 
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The advantages of this procedure are these 1 A sudden release of 
pressure on the walls of the abscess and the tissue surrounding the 
abscess is avoided This prevents edema, alteiation of blood supply and 
nutritive changes in the wall of the abscess and the adjacent tissue 
2 Pocketing of the abscess cavity is minimized, because the abscess 
cavity IS retained as a cavity filled with rubbei tissue instead of an area 
of edematous brain tissue 3 With this cavity still present but draining 
and the intracerebral pressui e only slightly changed, the pi essui e forces 
the mflammatoiy products fiom the tissues surrounding the abscess 
into the area packed with rubber tissue, from which it may find an exit 

In acute abscess formation in which some broken-down blood clots 
and necrotic parts of the wall of the abscess must be drained away, it 
may be found necessary to insert a short piece of rubber tubing along 
the rubber tissue to allow the more solid particles to come out This, 
however, usually is not necessary until several days after the abscess 
IS opened 

This rubber tissue is nomrritatmg The pressui e m the cranium 
may tend to foice it out, but this usually does not occur until several 
days after it is put in place, when a fairly well defined drainage tract 
has been established I have used an ordinary biain speculum shaped 
like a nasal speculum with long blades to repack the area The lubber 
tissue has been left in place for a period depending on the symptoms 
of the patient and the size of the abscess It has been lemoved gradu- 
ally, from four to six weeks being sufficient for its complete removal 



MENINGITIS DUE TO A HEMOLYTIC 
STREPTOCOCCUS 

REPORT or TWO CASES WITH RECOVERY AFTER THE USE OF 
PRONTOSIL AICD SUI TANILAHIDE 

HENRY BUEL SMITH, MD 

AND 

EUGENE H COON, MD 

HEMPSTn\D, N -i 

Several recent reports ^ of cases of meningitis clue to a hemolytic 
streptococcus have included a biief but satisfactory review of the litera- 
ture, with the numbei of reported recoveries In a fairl}’- large number 
of cases we have observed until recently but one recover} 

This occurred several years ago and followed the use of antistrepto- 
coccus serum We did not think the case of sufficient general interest 
to be reported However, the recovery of two consecutive patients 
recently obseived is so unusual in our experience that we are biiefly 
reporting their cases 

REPORT OF CASES 

Case 1 — A youth aged 13 was admitted to the Meadowbrook Hospital on 
April 3, 1937, with a history of pain in the right ear beginning seven days pre- 
viously A myringotomy had been done on March 30 On his admission there was 
a profuse serous discharge from the aural canal, but no other sign of mastoiditis 
The right lateral rectus muscle was paralyzed The neck was moderately rigid, 
the Kernig and Babinski signs were positive, and the superficial reflexes were 
inactive The spinal fluid was cloudy, with 1,850 cells The blood count showed 
26,800 white cells, with 88 per cent neutrophils The blood culture was negative 

On April 5 a simple mastoidectomy was done The mastoid cells were filled 
with serous exudate throughout the process There was no destruction of bone 
In the angle between the middle fossa and the knee of the lateral sinus pus wa» 
encountered and a perisinuous abscess was uncovered The sinus wall was 
necrotic 

The temperature became normal in two days A transfusion of 500 cc of 
citrated blood was given on April 13 The wound healed by primary union The 

Read at a meeting of the Medical Society of the County of Nassau, N Y, 
April 27, 1937 

1 Anderson, E D Hemolytic Streptococcus Meningitis, JAMA 108 
1591-1592 (May 8) 1937 Schillinger, R Otitic Meningitis, Arch Otolaryng 
25 455-464 (April) 1937 Coonley, F Streptococcus Meningitis, New York 
State J Med 37 573-576 (March 15) 1937 Schechter, S P Otitic Strepto- 
coccic Meningitis with Recovery, Arch Otolaryng 25 266-271 (March) 1937 
Dintenfass, H Streptococcic Otitic Meningitis with Recovery, ibid 25 311-313 
(March) 1937 
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patient was discharged with a healed wound and a dry middle ear on April 23, 
1937 There was still moderate diplopia, which was worse when the eyes were 
rotated to the light 

Prontosil - was gnen as follows 

April S 20 cc Intrnsplnnlly 

April C 20 cc mtrnsplnnllj nnd intrninusculnrly 

April 0, niidniRlit 20 cc mtraspinnlly and intramuscularly 

Sulfanilamide was given m doses of 15 grains (0 97 Gm ) every four hours 
from the day following admission to April 9, w'hcn the dose was cut to 10 grains 
(0 69 Gm ) every four houis on account of cyanosis On April 14 it was omitted 
for tw’cnt}-four hours, and administiation w'as resumed on April 15 with 5 grains 
(0 32 Gm ) e\ery four hours It w'as discontinued on April 19 


Table 1 — Ftiidiiigs i» the Spinal Fluid 
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32 
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Case 2 — ^A boy aged 4 years, weighing 30 pounds (13 5 Kg), was admitted 
to the Nassau Hospital, Mincola, N Y, on April 9, 1937, and was discharged 
on May 5 He had undergone myringotomy on both sides on March 17 After 
this he had an irregular fever together w'lth a fairly profuse aural discharge on 
both sides The temperature ranged from 102 to 103 F, w'lth an occasional rise 
to 104 for se^eral days prior to admission At a consultation with Drs L A 
Van Kleeck and William McKay on the afternoon of admission the findings wete 
negative, except for mastoiditis on both sides Roentgenographic examination at 
this time showed mastoiditis with beginning breaking down m the cellular struc- 
ture of both mastoids 

On April 9 mastoidectomy was done on both sides There was beginning 
breaking dowm of the mastoid cells, with free pus on both sides There was no 
exposure of the sinus or the dura 

The child continued to have a septic temperature He received a transfusion 
of 180 cc of blood on April 11 The temperature continued septic, with a rise to 
105 F on April 17 On April 19 his general well-being, with his septic tem- 
perature, made us think that we were dealing with thrombosis of a lateral sinus 
Several blood cultures, prior to this, gave negative results, as did roentgenographic 
examination of his chest and nasal sinuses He show^ed no symptoms of meningitis 
A spinal puncture to determine the spinal fluid pressure on compression of the 
jugular vein was done Much to our surprise, cloudy spinal fluid was obtained, 
with a count of 4,300 cells 

Immediate revision of both mastoidectomy incisions, with exposure of the dura 
■of the anterior and middle fossae, was done Search was made for sinuses leading 
to the petrous apex The findings were negative on both sides 

2 The name prontosil has been applied to several different preparations The 
one that we used was the disodium salt of 4'-sulfamidophenyI-2-azo-7-acetidaminn- 

l-hydroxynaphthalene-3,6-disulfomc acid 
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On April 20 a second transfusion, of 200 cc of blood, was given 
The patient received sulfanilamilc, 15 grams (097 Gm ) daily, from March 31 
to April 5 and from the date of hospitalization, April 9, until April 19, when the 
daily dose was increased to 30 grains (1 94 Gm ) On April 25 the dose w^as 
reduced to 20 grains (129 Gm ) daily, and on May 2 to 15 grains (097 Gm ) 
daily until his discharge on May 5 

The temperature w'as not over 100 F in the eight days prior to the patient’s 
discharge Both ear drums were healed, and the incisions were nearly healed 
when he w'as discharged 

Table 2 — Findings in ihc Spinal Tliiid 
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COMMENT 

One of the most interesting problems that this case presented was 
When did the meningitis develop 7 When we did a spinal puncture on 
April 19, general well-being, associated with a septic temperature and 
the absence of signs of meningitis, made us think that we were prob- 
ably dealing with thrombosis of a lateral sinus The spinal puncture 
was done to determine if by compression of the jugular veins any 
obstruction of one or the other of the lateral sinuses, as shown by the 
spinal fluid pressure, could be determined The finding of cloudy spinal 
fluid, which culture later proved to contain a hemolytic streptococcus, 
was a surprise to us This caused us to wonder if when sulfanilamide 
IS given it may partially control meningitis, so that one must suspect 
the presence of the disease when there is a septic temperature, even 
in the absence of the symptoms — rigid neck, Kernig sign, partial coma, 
etc — ^which are commonly associated with this disease Of course, it 
will take a long clinical experience with sulfanilamide to answer this 

SUMMARY 

Two cases of meningitis of otic origin caused by a hemolytic strep- 
tococcus with recovery after the use of prontosil and sulfanilamide are 
reported 

We believe that m cases of this condition there should be as com- 
plete a surgical removal of the focus of infection as is possible 

We suggest the possibility that a moderate dose of sulfanilamide 
will partially control meningitis so that it will present a different clinical 
picture from the one with which physicians are familiar 

We were assisted in the treatment of these patients by advice from Dr Perrin 
H Long 


ETIOLOGY. PROPHYLAXIS AND TREATMENT 
OF SURGICAL SEPTICEMIA 

A DlSCUSSIOIs or THE PRINCIPLES INVOLVED 

JOHN A KOLMER, MD, D Sc 
Professor of Medicine, Temple University, and Director of the 
Research Institute of Cutaneous Medicine 

PHILADELPHIA 

Normal!}, the blood has a remarkable capacity for rapidly clearing 
Itself of micio-oigamsms At least, this has been abundantly proved 
experimentally with the lower animals when large numbers have been 
jiitioduced directly into the blood, and it doubtless holds true for human 
beings as well Furthermore, organisms, particularly streptococci of 
low virulence, may be intermittently present in the blood, as detected 
b} cultures, when there is no clinical evidence of infection and especially 
in persons with chronic foci of infection about the. teeth and tonsils 
Phis constitutes bacteremia and probably occurs more frequently than 
IS ordinarily surmised Plowever, when the blood is invaded by 
organisms of high virulence and the clearing mechanism is inadequate 
or fails, with possibly some actual proliferation and the production of 
toxins, this tissue may be regarded as being infected, which constitutes 
septicemia 

The same may occur with organisms of low virulence in persons of 
lowered resistance, that is. in persons of reduced clearing capacity 

Since such factors are of fundamental importance in relation to the 
etiology of septicemia, they may be discussed with more detail, especially 
since any knowledge physicians possess of the cause of septicemia is 
necessarily of fundamental importance in relation to its prophylaxis 
and treatment 

In the first place, virulence refers not only to the capacity of 
organisms for producing toxins but likewise to their invasiveness or 
their capacity for spreading rapidly in the tissues As a matter of fact, 
organisms like the bacilli of diphtheria, tetanus and gangrene, which 
owe their virulence almost entirely to the production of powerful toxins 
in localized foci of infection, rarely produce septicemia The most 
dangerous ones are those like streptococci and staphylococci, which not 
only produce toxins but are highly invasive Under these conditions 

Read by invitation at the Forty-Third Annual Meeting of the American 
Laryngological, Rhinological and Otological Society, Inc, Atlantic City N T 
June 3, 1937 
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it would appeal that septicemia is m most cases a result of loss of 
equilibiium, m which a lapicl ovciflow of organisms from extensive or 
numerous foci of infection cannot be effectively balanced by the 
mechanism which remoies them or in ^\hlch a less rapid overflow 
results in a similai accumulation because the clearing mechanism is in 
some way put out of action, presumabl)' by the toxins 

It is leadily undei stood, therefore, that septicemia involves not only 
the matter of Auiulence on the part of the organism but, even more 
importantl}, the state of resistance on the part of the host, vhich 
includes the capacity for removing organisms from the blood and for 
neutralizing their toxins 

The clearing mechanism is largelj’’ dependent on phagoc}tosis by the 
sessile histioc3des m such reticulo-endothehal depots as the liver, spleen 
and lymphatic glands, the pol3'morphonuclear leukoc3'tes and the macro- 
phages in the lungs But this important phagocytosis, on the other 
hand, is largely dependent on certain antibodies m the blood, particu- 
larty the opsomns, -which render organisms susceptible to phagocytosis, 
and also the agglutinins, which flocculate organisms into aggregates 
which are filtered off m the pulmonar3^ capillaries and undergo 
phagoc3''tosis 

Furthermore, a direct bactericidal action of the plasma pla3S a part 
in the clearing mechanism, owing not 01113’- to the activit3 of bacterio- 
lysins aided b3’- agglutinins but likewise to such nonspecific bactericidal 
agents as the leukins from leukocytes and the plakms from platelets 
In addition, the presence of natural antitoxins appears to play a role, 
in the sense that neutralization of toxins lesults in less crippling of cells 
concerned m phagocytosis, which is of such primary importance in the 
whole mechanism 

No wonder, therefore, that surgical and biologic therap3^ continue 
to be of fundamental importance in relation to prophylaxis and, with the 
aid of chemotherapy, in treatment 

B3f surgical therapy I refer to adequate surgical drainage not only 
of the primary focus of infection but of the secondar3'^ embolic and 
suppurative foci, which are so likely to develop in streptococcic or 
staphylococcic septicemia in persons -who suriive sufficiently long for 
their development 

In other words, septicemia is not due as much to multiplication of 
bacteria in the blood as to constant invasion b3'^ organisms proliferating 
in the primary and secondar3'^ foci of infection Therefore, the first 
principle in treatment should be the establishment of the best possible 
drainage of these foci I realize that this requires the best of surgical 
judgment, because too hasty or too extensive operative procedures may 
break down the important walling off of the areas of thrombophlebitis 
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and lymphangitis of the local lesions as \\ell as favor extension of 
infection into siinoundmg tissues Ne\ ertheless, prompt and adequate 
surgical drainage of the primar} focus is of fundamental importance 
in both prophjlaxis and treatment, along with eternal vigilance for the 
detection of secondary foci and their piompt drainage whenever possible, 
should septicemia de\elop 

B} biologic therap} I refer to such measures as ma} be taken in 
aiding the clearing mechanism As pre\iously mentioned, this depends 
cn phagoc} tosis aided b\ opsonins and agglutinins, bacteriolysis in which 
complement is required antitoxins for the neutralization of soluble 
toxins and lasth such nonspecific agents as leukins and plakms, which 
possess some bactericidal actnit) 

For infections due to hemolytic stieptococci of group A, which 
embrace those so likeh to produce septicemia I believe that the possible 
proph} lactic administration of one oi two intiamuscular injections of 
from 10 to 20 cc of concentrated antistreptococcus serum has been 
o\erlooked and neglected Of course no one wishes to administer such 
serum needlessh because of the danger of allergic sensitization, but 
without doubt all immune seiums possess far inoie proph} lactic than 
curatne actnit} In the case of concentrated pol}nalent antistrepto- 
coccus serum one may hope that it possesses sufficient antitoxin to help 
in protecting the phagoc}tes fiom the crippling effects of toxins besides 
furnishing sufficient opsonin and agglutinin for aiding the clearing 
mechanism should organisms gam access to the blood In other words, 
its mam function is to piotect unaffected tissues Therefore, I think it 
IS excellent practice alwajs and as a loutme to cultuie material from 
primar} foci at the tune of operation and if hemol}tic stieptococci are 
found in cases m which septicemia is to be feared to considei senously 
piompt proph} lactic administration of the seium 

In this connection, blood tiansfusion would also appear to be of 
prophylactic \alue m the waj of furnishing the patient not only wuth 
additional healthy pol} morphonuclear leukocytes and complement but 
w ith such natural antibodies as opsonin and agglutinin for aiding phago- 
cytosis and possibl} bactericidal antibody, including the nonspecific 
leukins and plakms Therefoie the piophylactic ^alue of one or more 
blood transfusions before or aftei opeiation should alwa}s be seriously 
considered, especiaih m cases of extensive infection and those m wdnch 
general resistance is legarded as low by reason of prolonged infection 
and anemia 

Whether or not sulfanilamide (paia-ammobenzenesiilfonamide base) 
in tablets by oral administration or a soluble salt know n as prontosiF bv 

1 The term "prontosil” has been applied to sereral preparations The one 
referred to here is the disodium salt of 4''Sulfamido-2-azo-7-acetj lamino-l-hvdroxv- 
naphthalene-3, 6-disulfomc acid 
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intramuscular injection possesses prophylactic value cannot be stated at 
the present time But in hemolytic streptococcic infections the admin- 
istration of these substances may be likewise considered, and it is my 
practice to give four intramuscular injections of prontosil in doses of 
10 cc each at twelve hour mten^als followed by from 4 to 6 tablets 
of sulfanilamide orally per day for a week along with intramuscular 
injections of concentrated antistreptococcus serum or blood transfusions 
^or prophylactic purposes in selected cases 

For the treatment also of septicemia due to hemolytic streptococci, 
I am m favor of the early administration of polyvalent antistreptococcus 
serum in large doses b}' intravenous injection every eight to twelve 
hours for at least four to six; doses Whenever possible the laboratory 
should test several antistreptococcus serums for agglutinating titer for 
the streptococcus recovered from cultures of blood , preference should 
be given the serum of highest titer, for it is always likely to contain 
more opsonin and antitoxin as well Of course, the necessary precau- 
tions against allergic shock must be taken, including its slow admin- 
istration after dilution with two or three volumes of sterile saline 
solution Unfortunately and altogether too frequently, its administra- 
tion is delayed too long, and in advanced stages it is without benefit 
As with all immune serums, including the antitoxins, the keynote of 
therapeutic efficacy is in early administration of large doses 

Unfortunately, there is no equally efficient serum for treatment of 
staphylococcic septicemia, but I am favorably impressed with the 
occasional therapeutic benefit attending the intravenous administration 
of bacteriophage, provided one is obtained which is found in the 
laboratory to be actively l}tic for the staphylococcus recovered m 
cultures of blood Indeed, I believe that its administration should always 
be included in the treatment of this highly mortal type of septicemia, 
as part of the therapeutic program 

However, whether or not the serum or bacteriophage is administered, 
transfusion of from 200 to 300 cc of blood every three days should be 
given as a routine and as early as possible, not so much for supplying 
erythrocytes and hemoglobin as for furnishing healthy leukocytes as 
well as complement, opsonin, agglutinin, leukms and plakms In securing 
blood for patients with streptococcic septicemia preference should be 
given to such compabble donors as have had surgical streptococcic 
infections or scarlet fever, because of the increased chances of furnish- 
ing the hard-pressed patient with specific antibody In this connection, 
I may state that I am much in favor of the practice of Baun of selecting 
from the available donors the one whose blood serum shows the largest 
content of agglutinin for the streptococcus recovered from the cultures 
of blood, because, as previously stated, agglutinin favors the clearing 
mechanism in the way of promoting phagocytosis and bacteriolysis 
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and its presence also indicates the possible presence of opsonin and 
other antibactei lal antibodies Fuithermoie, it would appear that non- 
specific immunotransfusions may be of more value than oidinary trans- 
fusions, at least f i om the theoretical standpoint These consist m giving 
the donor mtiavenous injections of typhoid vaccine containing from 
50,000,000 to 100,000,000 killed organisms and using the blood several 
hours later, after subsidence of the reaction of fever and chills Under 
these conditions, the blood of the donor carries more leukocytes of 
probable value to the patient as well as possibly more leukms, plakins, 
opsonms and other antibacterial factors Unfortunately, m a case of 
acute septicemia there is not sufficient time for the immunization of 
donors with repeated subcutaneous injections of a vaccine of the 
organism infecting the patient, but this is always advisable in a case 
of staphylococcic septicemia, since the patient is likely to require 
transfusions over a considerable period 

Unfortunately, none of these measuies except surgical drainage is 
at all likely to reduce materially the degree of infection in the primary 
or secondary foci of infection in the fixed tissues Biologic therapy only 
aids the clearing mechanism, and the treatment of septicemia will never 
be satisfactorily solved until chemotherapeutic research reveals a com- 
pound capable of disinfecting the fixed tissues with all the efficiency 
of the arsphenamines m the destiuction of Spirochaeta pallida No 
wonder, therefore, that the chemotherapy of septicemia has largely been 
a disappointment despite isolated case reports alleging or intimating 
that recovery was due to the administration of this or that chemical 
agent Luckily, however, it would appear that m sulfanilamide a 
chemical agent of real value has been evolved for the treatment of 
infections due to the beta hemolytic streptococcus, as the com- 
pound has proved clinically of encouraging value, probably by reason 
of promoting phagocytosis It is of low toxicity and is usually well 
borne The soluble prontosil ^ is dispensed as a 2 5 per cent solution 
for intramuscular (preferred) or intravenous injection, prontosil 
tablets ^ are but feebly soluble and are dispensed orally in doses of 5 
grains (0 32 Gm ) each My present practice is to administer these 
compounds every six hours as follows until the blood cultures are sterile 

1 to 5 years 2 ce intramuscularly, % tablet orally 

6 to 16 years 5 cc intramuscularly, 1 tablet orally 

Adults 10 cc intramuscularly, 2 tablets orally 

or ’ 20 ce intramuscularly, 1 tablet orally 

As soon as sterile blood cultures are observed, along with clinical 
improvement, I stop the intramuscular injections, but I continue to give 
the tablets for from one to two weeks 

2 Prontosil tablets are the hydrochloride of 4'-suIfainido-2,4-dianiino-azo- 
benzene 
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Foi staphylococcic septicemia, however, there is not yet available a 
chemical agent of equal value, although it is my custom to give from 
10 to 20 cc of Pregl’s solution of iodine or similar doses of a 1 1,000 
solution of metaphen every twelve hours foi at least four to six doses 
because of individual cases in which I had reason to suspect that these 
compounds were at least helpful 

It IS readily understood, therefoie, that there is not yet a io)al road 
to the treatment of surgical septicemia, involving as it does, a judicious 
combination of surgical intci vention, biologic therapy and chemotherapy 
Furthermore, ceitam geneial measures alwaj^s require careful consider- 
ation, among these may be mentioned the advisability of Keeping the 
tongue moist by sufficient intake of fluids (about 3,000 cc per day for the 
adult), including the administration of dextrose (prefeiably a 5 per cent 
solution by bowel in order to spare the veins), the relief of distention 
by turpentine stupes or solution of posterior pituitary, the admin- 
istration of whisky or biandy, preferably in egg-nogs, and the admin- 
istration of digitalis, strychnine or other cardiac stimulants, as well as 
the important matter of insuring adequate rest for the patient To 
this end the therapeutic program should be carefully outlined each day 
and morphine should be given subcutaneously as required, since this is 
far bettei practice than to allow a restless patient in pain or distress to 
leach a stage of exhaustion 

SUMMARY 

1 Normally the lower animals and human beings are protected 
against bacteremia and septicemia by a remarkable mechanism for deal- 
ing the blood of invading organisms through phagocytosis on the pait 
of leukocytes, the histiocytes of the reticulo-endothehum and the macro- 
phages of the lungs, aided by opsonins and agglutinins 

2 Additional factors m this antibacterial immunity are the natuial 
antitoxins, bacteiiolysins and such nonspecific agents as the leukins 
and plakins 

3 Septicemia is the result of virulence of the infecting organism 
a deficiency on the part of the dealing mechanism or a combination of 
the two 

4 Virulence refers not only to the production of toxins but to the 
capacity of the organism for invading the fixed tissues and the blood 

5 In both the prophylaxis and the treatment of surgical septicemia 
adequate but skilful and judicious suigical drainage of the primary and 
secondary foci of infection is of paramount importance 

6 Prophylaxis may be aided by the intiamuscular injection of anti- 
streptococcus serum and particularly by blood transfusions befoie or 
after surgical operation, as well as, possibly, by the administration of 
sulfanilamide or one of its derivatives 
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7 Biologic theiap) pla}s an important pait in the treatment of 
smgical septicemia and includes the early administration of large 
amounts of antistreptococcus serum or staphylococcus bacteriophage by 
intravenous injection as veil as by transfusions of normal or immune 
blood e\ery three da}s 

8 Sulfanilamide (para-aminobenzenesulfonamide base) by oral 
administration and a derivatne, prontosil, by intravenous or intramus- 
cular injection aie lecommended for the chemotherapy of septicemia 
due to the beta hemolytic stieptococcus, and Pregl’s solution of iodine 
and metaphen b} intiarenous injection, for staphylococcic septicemia 

9 Impoitant adjuvant measures embiace adequate intake of fluids, 
administration of dextiose, relief of distention, and sedation with 
morphine 

2101 Pine Street 



SMALL DOSES OF INSULIN IN OTOLARYNGOLOGIC 

PRACTICE 

CLINICAL EXPERIENCE OF A CORRESPONDENCE STUDY GROUP 

D C JARVIS, MD 

BARRF, VT 

INTRODUCTION 

The natural sequence of events following the introduction of any new 
therapeutic agent or method has plotted a similar course throughout the 
history of medicine Characteiistic of medicine today is its insistence 
on rationalization, but equally impoitant for advancement is the empirical 
trial of diugs and methods m conditions other than the ones for which 
they weie originally intended The widespread use of fever therapy, 
the treatment of lobar pneumonia with pneumothorax and the admin- 
istration of the aisenical preparations in conditions other than syphilis 
are but a few examples of this tendency 

It IS therefore not surpiising that the introduction of a drug so 
spectacular in its specific effect as is insulin should occasion its trial 
in many conditions other than diabetes melhtus, for which it had been 
sought for years 

The present knowledge regarding its physiologic activity has been 
derived largely from two mam souices These two sources are 
observations of its effect on diabetic persons and experiments on animals 
Experience with small doses of insulin is showing that deductions from 
one or both of these sources of information cannot always be applied 
to the normal nondiabetic patient and that the sum of knowledge is not 
yet sufficient for interpretation of all observations 

SIZE OF DOSE 

The dose of insulin must be small, so that no epinephrine will be 
discharged from the adrenal glands The interval between doses must 
be of such length that clinical progress is maintained Large doses of 
insulin produce edema, while small doses cure it When small doses of 
insulin are given over a period of months, if slight edema of the tissues 
appears it is an indication either to lengthen the interval between doses 
or to reduce the size of the dose 

Read at the Forty-Third Annual Meeting of the American Laryngological, 
Rhinological and Otological Society, Inc , Atlantic Citv, N J , June 5, 1937 
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As to the size of the dose in this new found use of insulin, 5 units 
constitutes a maximum dose, 1 unit a minimum dose and 3 units the 
average dose Five unit doses aie laiely used Three units is the usual 
dose It IS given subcutaneously each day if the clinical need is great 
As clinical impiovement takes place, the interval between doses is 
lengthened to every othei day and later to Tuesdays and Fridays or a 
'Similar interval When insulin is given ovei a peiiod of months, the 
3 unit dose is eventually given once a week 

GENERAL CLINICAL CONDITIONS IN WHICH SMALL DOSES 
OF INSULIN HAVE BEEN FOUND TO BE OF VALUE 

The list of conditions in which membeis' of the group have found 
that the use of insulin bungs clinical results is a long one These are 

1 Any break in surface tissue, eithei skin oi mucous membrane, such 
as ulcer of the cornea, S 3 '’phihtic ulceiation of the throat, bed sores in 
the aged, ulcer on the leg or wounds foi which lapid healing is desirable 

2 Disturbance of the watei balance of the body, as indicated by a 
watery discharge from the nose, edema of the phaiyngeal or laiyngeal 
region, edema of the ankles, puffiness of the eyelids or angioneuiotic 
edema 3 Mucopuiulent or puiulent dischaige from the ears or the 
paranasal sinuses, postnasal dripping, pulmonaiy abscess or infected 
wounds 4 Blood clots, such as those caused by ceiebial hemorrhage 
retinal hemorrhage, hemorrhage of the bulbai conjunctiva or hemor- 
rhage into the anterior chamber of the eye, insulin hastening absorption 
5 Disturbance of circulation, such as that in Raynaud’s disease 

This list of clinical conditions is long and broad in its scope and 
brings to mind the question as to what underlying clinical fundamentals 
one is observing when one secures clinical results in so many types of 
clinical condition from the use of small doses of insulin given subcu- 
taneously The answering of this question brings one to a consideration 
of the theory of oxygen metabolism 

THE THEORY OF OXYGEN METABOLISM 

1 The theory of oxygen metabolism is based on the assumption 
that the central problem in medicine is not one of infection but one of 
oxygen metabolism 

2 Sixty-five per cent of the elementary composition of the human 
body IS represented by oxygen, which indicates its importance The 
remainder of the elementary composition of the human body is repre- 
sented by minerals 

3 Oxidizing catalysts required by the body are taken m as minerals, 
found chiefly m fruits, nuts and vegetables 
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4 A lack 01 insufficient intake of oxidi7ing catalysts results m a 
block in the carboh} clrate oxidizing chain 

5 The body in ordei to o\eicome this block in oxygen metabolism 
breaks down tissues to obtain the desired minerals which are normally 
present m its composition 

6 This breaking down of bod}' tissues to secure the necessary 
mmeials \vith which to cany on oxygen metabolism is made known 
clinically by the appearance of albumin, sugar, pus or all three in the 
urine, a change m the normal secretion from the mucous membrane, 
the appeaiance of a purulent discharge m Aarious parts of the body and 
loss m continuity of tissue, as seen m ulceration 

7 The presentation of oxidizing catalysts to the body m the form 
of small doses of insulin, thyroid, dilute hydrochloric acid, iodine, and 
fruit and vegetable juices for their mineral content generally results in 
disappearance of albumin and sugar from the urine return to normal 
of the secretion from the mucous membrane, disappearance of a puru- 
lent discharge when it is present m various parts of the body and healing 
of a break m the contmuit} of tissue 

CLINICAL APPLICATION OP THE THEORY OE OXYGEN METABOLISM BY 
MEANS OF SMALL DOSES OF INSULIN GIVEN SUBCUTANEOUSLY 

The Common Cold —Prevention In dealing with the common cold 
one needs to appreciate the fact that there are ten different varieties and 
that some of these ten are due to environmental conditions directly con- 
trollable by the patient Other than these, the common cold may be 
prevented by giving 3 units of insulin subcutaneously every ten to 
fifteen days, depending on how susceptible the person is to colds, and 
including in the diet foods representing a good source of iodine, iron, 
copper and manganese, the four best oxidizing minerals Because they 
require oxidation in the body, the intake of carbohydrate foods is kept 
low in order to lessen the load of oxidation 

Relief of Symptoms When a patient has a common cold, he comes 
to the office once a day for three days Each day he is given 3 units of 
insulin subcutaneously As beef and pork insulin are both on the market, 
he IS asked if he is sensitive to either beef or pork If sensitive to one, 
he is given insulin prepared from the other 

As a rule, the first treatment will bring about 50 per cent improve- 
ment The second treatment will generally complete the relief from 
symptoms, but a third treatment is given to make sure of the results 
desired By the use of oxidizing catalysts, such as small doses of insulin 
and a low intake of carbohydrate food to be oxidized, the common cold 
m the majority of cases may be limited to twenty-four or forty-eight 
hours’ duration 
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Scaetion Witluii the Xose — Dried secretion ^Mthln the nose and 
mucopurulent thieadlike bridges extending fiom the nasal septum to the 
outer ^^all of the nose are piesent when the carbohydrate intake is 
greater than the patient can oxidize into heat, energy, watei and caibon 
dioxide 

If the patient is annoyed by the presence of dried secretion wuthiii 
the nose and the necessit) of always can} mg a handkerchief foi the 
blow mg of the nose that is required from time to time, 3 units of insulin 
given subcutaneously each da} will clear up the abnormal secretion 
within the nose m fiom one to three da}s Reduction m the intake of 
food requiring oxidation wall maintain the improvement within the nose 
and allow the use of insulin to be discontinued 

Kasai Polypi — Three units of insulin given at inteivals such as 
Tuesda}s and Fridays represent will dehydrate nasal polypi So far as 
dehydration will lesult in improvement, improvement will come 
Recently developed polypi w^ill disappear from the nose, but if a pol}pus 
IS well organized, insulin w^ill not reduce its size, an operation being 
necessary for its i emo^ al 

Acute Of if IS Media — My owm interest in the i elation of small doses 
of insulin to acute otitis media was aroused w^hen Dr Nan L Gilkerson, 
of Amarillo, Texas, sent me a letter for the group in w^hich she wnote 
in part, as follows “My use of 3 unit doses of insulin in the tieat- 
ment of infections of the middle ear duimg the swimming season has 
been successful ” This letter brought with it a desire to try out 3 unit 
doses of insulin in acute otitis media 

On Sept 19, 1935, a farmer about 30 j'ears of age came to the office early m the 
daj, stating that he had been haMng a head cold for the past few days and that 
earache m the right ear had developed during the previous e\emng This pan 
became so se^ere that during the night he required an injection of morphine to 
secure enough relief from the pain to enable him to pass the night He stated 
that the night was passed without sleep At the time of his visit to the office, the 
pain in the ear was still severe Ev.amination showed a bulging and reddened ear 
drum All the classic indications for paracentensis were present extreme pain, 
extreme bulging and extreme redness It occurred to me that a better case could 
never be had to test whether insulin in small doses is of value m acute otitis media 
Nothing was done to the ear except to instil a thin nasal spraj oil as a placebo 
He was gnen 3 units of insulin subcutaneously m the arm For home use, he w-as 
given the same oil to be instilled in the ear everj two or three hours and “pain 
pills” each containing 3J4 grains (0 22 Gm ) of acetj Isalicj he acid, 1 to be taken 
everj’^ three hours 

The followung morning he returned to the office and reported that with the help 
of the pills he had been fairh comfortable since his first Msit to the office Exami- 
nation of the ear, much to m\ surprise, showed that the bulging was all 
gone and about 50 per cent of the redness of the ear drum had dis- 
appeared Three units of insulin was again gnen subcutaneousb I told him 
to see me the following da^, September 21 if his pain returned and was se\ere 
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but to be sure to return to the office on September 23 for a check-up of his ear 
I did not see him until September 23, at which time he slated that his ear had 
been comfortable Examination showed a normal ear drum, with the exception 
of a slight redness of Shrapnell’s membrane I tested the hearing in this car and 
found that he could hear a whisper at 20 feet (6 meters) the same as he could 
with the other ear 

I concluded that this result had just happened and could never be repeated, but 
on Sept 20, 1935, a joung married woman came to the office with the same clinical 
sj^mptoms A head cold w'as followed by se\crc pain in the ear, with bulging and 
redness of the drum head Again, 3 units of insulin was given subcutaneously in 
the arm together with a thin oil to use in the ear as a placebo and the afore- 
mentioned “pain pills ” 

The following daj, September 21, she reported at the office stating that while 
the pain had not wdiollj’’ disappeared, it was bearable w'lth the aid of the “pain 
pills ” Again bulging of the drum head had disappeared and the redness had 
diminished She W’as given 3 units of insulin subcutaneously and did not return 
to the office until September 24 At this visit she stated she had been free from 
pain since the \isit on September 21, but that the car felt uncomfortable and she 
feared lest pain might return and therefore she came to the office The drum 
head showed a slight amount of redness in the posterior inferior quadrant, but the 
cone of light w'as present With this car she could hear a whisper at 15 
feet (4 5 meters) She w-as gnen 3 units of insulin subcutaneouslj and was 
requested to return to the office if her car continued to trouble her She did not 
return 

Chonic Suppurative Otitis Media — Dr Henry Goodyear, of Cin- 
cinnati, waote me as follows 

I have found small doses of insulin helpful in stimulating recovery in chronic 
infections Recently, I had a patient aged 49 with a central perforation of the 
ear drum and constant mucopurulent discharge from the ear for two years She 
had been treated without relief I tried treating her for eight weeks without any 
improvement resulting Finallv, I ga\e her 5 units of insulin She returned lo 
the office five days later, stating that the ear was dry for the first time in two 
years This happened six weeks ago, and the ear had remained dry This may 
have been only a coincidence I can scarcely see how one injection could turn 
the tide 

This observation of Dr Goodyear’s is similar to those I have made in 
my own practice 

The first case in which this happened was that of a high school student who 
came to the office with a discharge from both ears, which developed during an 
attack of influenza A reduction in the intake of carbohydrates plus dry treatment 
with wicks in the auditory canal and iodine by mouth each day dried up the dis- 
charge from the right ear and diminished the amount in the left ear In addition, 
Sulzberger’s powder (boric acid and iodine) was used in the left ear Finally, 
when failure to bring about disappearance of the discharge by local treatment 
seemed evident, I decided to try 3 units of insulin given subcutaneously in the arm 
Three days later, the ear was found to be nearly dry Three units of insulin was 
given on Oct 11, 14, 17, 22, 25 and 28, 1935 On October 28 both ears were 
dry, with hearing for a whisper at 20 feet (6 meters) in both ears I checked up 
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the condition of this patient at the opening of school in 1936 Both ears have 
remained dry since October 1935 A whisper at twenty feet (6 meters) can still 
be heard in both ears 

Dr Flank M Adams, of Piovidence, R I , wrote 

Commenting on the group letter, page 1192-1193, relative to acute rhino-otologic 
infectious processes, let me tell you about my experience with insulin in my own 
family, in which we have three diabetic children 

In the presence of acute infection of the throat, nose and ears, an increased 
dose of insulin has been responsible for a practical abortion of all symptoms m 
twenty-four hours This observation covers about eight years for the three 
patients Thej have not been away from school or college one single dav in that 
time and have faced several severe endemic and epidemic visitations m these eight 
jears Insulin definitely has the power of increasing resistance to infection 

Fumncle of External Auditoiy Canal — Small doses of insulin sub- 
cutaneously in the arm are of leal value m fui uncle of the external 
auditory canal Then use shoitens the duration of this clinical condition 
and aids in pi eventing the appeal ance of additional furuncles The 
insulin is given at first eveiy day until the furuncle is under control, 
then every other day as long as is necessary 

Dizziness — In patients complaining of piogressive loss of hearing 
with dizziness, 3 unit doses of insulin, subcutaneously, every four days 
will generally relieve the dizziness m from two to four weeks 

Edema — I shall turn my attention briefly to the influence of small 
doses of insulin on edema of the pharyngeal and laryngeal region 

The following case report was sent me by Dr Fred Hill, of Water- 
ville, Maine 

Since returning from the meeting m Charleston, S C , I have been looking for 
an opportunity of using insulin in the treatment of laryngeal edema Recently, I 
have had this privilege I was called in consultation to see a patient in another 
hospital because of edema of the throat and larynx following streptococcic infec- 
tion He showed marked edema of the uvula extending up in the soft palate and the 
lateral pharyngeal walls There was less edema of the epiglottis and the aryteno- 
epiglottidean folds When I saw him, the glottis itself was fairly free I sug- 
gested the use of insulin as well as scarification of the uvula Several hours 
later, I was called again, and on examining the uvula found evidence of just two 
slight incisions on the right side I advised further scarification As the patient 
objected, I did not insist, thinking that I would see what the insulin alone would 
do The next day, I received the report that the edema had markedly subsided and 
the patient was comfortable This was after two doses of 5 units of insulin 

Dr John Pratt, of Minneapolis, Minn , sent me the following case 
leport 

Mr D T , aged 27, had recently had acute edema The nose and the naso- 
pharynx were entireb’’ closed, and the eyelids, upper lip and cheeks were greatly 
swollen The uvula was about the size of a thumb Sodium bicarbonate and iodine 
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and 4 units of insulin were gnen when lie came in the morning, and he went to 
work in the afternoon Tlic next morning when anotiier 4 units of insulin was 
given, the swelling of the face had practically gone and he could breathe a little 
through his nose He was told not to return for three dajs if he continued to 
improve When he returned, he was entirelj normal 

Di John G McLauiin, of Dallas, Texas, sent me the following 
statement 

Miss M W , aged 20, was examined first on Maj 4, 1936 The historj stated 
that she had been suffering from influenza for the past three weeks, but for three 
days her throat had been gradually swelling to the extent that it vas almost impos- 
sible for her to breathe and she had been unable to swallow food for twenty-four 
hours prior to the time she saw me She had had a rather high temperature foi 
the past three days, though it w'as onl 3 ' 101 F at the time she came to mj" office 
The respiratory rate W’as about 36, and each inspiration was short and difficult 
Her throat showed slight edema of the glottis and the tonsil pillars The tonsils 
had been removed cleanly’' The glotto-cpiglottidean sulcus w'as obliterated bi 
swelling, and the free border of the epiglottis could be seen as a sunken line of 
attachment of the membrane, which w'as swollen on both the anterior and the 
posterior surface so marked Ij' that it extended above the free border The right 
aryepiglottidean fold w-as so sw'ollen that it was impossible for me to see the small 
chink through w’hich she was breathing There was no ulceration in the larjnx 
or in any part of the throat Her nose show'cd a general redness of the membrane, 
with some mucopurulent secretion postnasallj' Cultures were taken on brain 
broth and blood agar, and a growth of chain streptococci was noted in the brain 
broth 

The patient was sent to the hospital from my office, and 5 units of insulin was 
given every twelve hours She was given chipped ice by mouth, and an ice basr 
\vas placed on her throat I would have been perfectly justified in doing a 
tracheotomy when I first saw her The color was good, and I decided that I 
would see w'hat could be done by the use of insulin No dextrose w'as given to 
her intravenously Within twelve hours from the time the first dose of insulin 
was given, she was better, and within twenty-four hours she was apparently on 
safe ground, though there was some edema, which gradually subsided over four 
days By following this plan of therapy, I got an excellent result and a quid 
response in controlling the edema This was an interesting case for me, and I feel 
that insulin unquestionably cured this patient 

Ulceiahon of Tin oat — Di Francis B Blackmai of Columbus, Ga , 
sent me the following leport 

Since my return from the meeting of the American Larjngological, Rhinological 
and Otological Society, in Charleston, S C, I have been fortunate enough to be 
allowed to treat a most interesting patient This patient had a 4 plus Wassermann 
reaction, tremendously enlarged cervical glands and a hole sloughed out in the 
region of the tonsil dangerously near the greater vessels of the neck Anti- 
syphilitic treatment apparently had no effect He had recently had a severe hemor- 
rhage from his throat, and from what I learned from his family physician, he had 
come very near bleeding to death I have seen him for about a w'eek at the 
time of writing, and in this time, with the addition of 3 units of insulin to the 
treatment, the foul ulcer has cleansed itself, leaving a red surface At the last 
visit, the ulcer was healing rapidly 
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Insulin in 3 small closes is of \alue m treating ulceration m other 
parts of the body srch as corneal ulcer ulcers of the leg and bed sores 

SUriMARY 

1 Insulin m small doses a\eraging 3 units acts as an oxidizing 
catahst Oxygen metabolism influences the beha\nor of the autonomic 
nenous s}stem An effect on tlie parasimpathetic nen'ous system is 
secured the insuhn apparent!} blocking oft the sympathetic diMsion 

2 Insulin in small doses ^enerallv limits the duration of a common 
cold to tv. ent}--four or fort} -eight hours 

3 Insulin m small doses is of \alue in influencing secretion from 
the mucous membrane in deh} drating nasal poh pi and in relietang acute 
otitis media and chron-c suppuratne otitis media 

Insuhn in small doses is of value m treanng ulceration of the 

tissue 

107 North Street 



DYSPHEMIA AND DYSPHONIA 


CARDINAL FEATURES OF THREE TYPES OF FUNCTIONAL SYNDROME 
STUTTERING, APHONIA AND FALSETTO (mALE) 

JAMES SONNETT GREENE, MD 
Medical Director, National Hospital for Speech Disorders 

NEW YORK 

The conditions of dysphemia and d3fsphonia which I am about to 
discuss, although definitely dissimilar m their clinical aspects, are similar 
m other eispects For example, all these conditions — stuttering, hysterical 
aphonia and paraphonia (falsetto voice) — indicate individual biologic 
inadequacies, that is, basic constitutional or organic inferiorities Further- 
more, the etiology, or the moie immediate origin of the symptomatologj’^, 
IS psychologic, while the expression is physiologic 

The conduct, affects, attitudes and pioductions of these patients 
lead one to conclude that their psychologic functioning is unique in 
many impoitant respects Their subjective sense of values differs from 
that of the average person Hence, their reactions are both qualitatively 
and quantitatively different 

These differences strike one frequently as diffeiences in emotional 
threshold, special psychosomatic dispositions seivmg as the foundation 
for deviations m emotional attitudes in later years 

As far as physique is concerned, theie is no difference between a 
person suffering from stuttering and one suffering from aphonia How- 
ever, on the basis of my experience, m the case of the falsetto voice 
there is a distinct variation as to type According to Kretschmer,’- there 
are three major physical types asthenic, athletic and pyknic In addi- 
tion to these three principal types, there is also a fouith, the dysplastic, 
which includes many digressions from the average, based chiefly on 
endocrine changes and resulting in disproportions A recent study of 

Read in part at the Forty-Third Annual Meeting of the American Laryngo- 
logical, Rhinological and Otological Society, Inc , Atlantic City, N J , June 3, 1937 
1 Kretschmer, E Physique and Character, translated by A Sprott, London, 
Kegan Paul, Trench, Trubner & Co, 1925 
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12 of my cases of falsetto voice showed the following distribution of 
body types 

Asthenic 
Athletic 
Pyknic 
D> splastic 

Asthenico-Pi kmc 
Asthemco-Eunuchoid 
P 3 knic mixture 
Eunuchoid 

Thus, the predominant type is dysplastic, that is, a composite of the 
asthenic, pyknic and eunuchoid 

However, regardless of type, and although the adult male with a 
falsetto voice may show a tendenc}'^ toward femininity, there are no 
anomalies of the genitalia, either anatomic or physiologic 

In regard to the etiology of stuttering, aphonia and falsetto voice, 
an anxiety state is an essential etiologic factor, particularly in the first 
tivo conditions, and psychologic investigation and treatment are cleail}’' 
indicated All three conditions aie precipitated by special happenings 
dm mg development or later in life The responsiveness of the motoi 
act varies with the degree of emotional balance present and offers 
objective evidence of the functional activities experienced by the person 
States of increased emotional tension — emotional imbalance — are always 
associated with increased functional activity Mind expresses itself m 
muscular and nervous responses There is evidence that the mechanics 
of emotional balance are largely contingent on the balanced opposition 
of the parasympathetic and sympathetic divisions of the autonomic, or 
vegetative, nervous system Because of the multiplicity of the functions 
of the autonomic system, an imbalance in this delicately adjusted appa- 
ratus may destroy the physiologic equilibrium betw^een the twm divisions 
and may produce a great variety of symptoms 

1 shall first consider stuttering At present, among the different 
workers m the field, there is increasing unanimity that the one outstand- 
ing somatic finding is marked instability m the functioning of the 
vegetative nervous system, with special disfunction of the vasomotor 
apparatus Professor Seemann,^ reporting a study of 260 stutterers, stated 
that he found an imbalance of the vegetative nervous system m 88 per 
cent of the subjects Thirty-six per cent demonstrated sympathetic 
dominance, 18 per cent showed parasimpathetic dominance, and 34 
per cent showed evidences of increased tonus in segments of both 
branches of the vegetative nervous system, or amphotonia 

2 Seemann, M Somatic Findings in Stutterers, Monatschr f Ohrenh 68 
895 (Aug) 1934 
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These deviations in the neurologic functioning of the stutter type 
pel son aie manifest in his disorganized muscular coordinations These 
incoordinations may appear m anj'^ neuromuscular activity and in many 
psychomotor patterns, but the fundamental characteristic is a lack of 
rhythm m performance In other words, the stutter type person lacks 
harmony, he is out of tune, both ncurologically and emotionally, and 
unequal to the strenuous tempo of life 

The respiratory tiact is dominated by the pai asympathetic division 
of the vegetative nervous system, and in the condition under considera- 
tion theie IS a continual conflict as to dominance, a mutual antagonism, 
going on between the paras3'mpathetic and the sympathetic character- 
istics which the person possesses For instance, under stress the stutteier, 
although a paias3'mpathetic t3'pe, is rocketed to hypersympathetic 
dominance He loses the pioper balance in maintaining the physiologic 
functions of the vegetatne nervous S3fStcm, so that the excitation — the 
emotional state — engendeied, for example, b3' a special examination of 
the nose and throat, will readily change his usuall3’’ pale mucous mem- 
brane to pink or red This is a ph3'siologic alteration in the tonus of 
the peripheral vessels, a state of congestion, with no other local findings, 
and It can be observed for long periods 

The stutterer, or the stutter type person, as I designate him, thus 
falls into a special categor3’’ He suffers from a t3'pe of neurosis 
which one may term a '‘social neurosis ” His abnormal i espouse to 
environmental impacts is pronounced He demonstiates strong excita- 
tion and a tendency to quick interruption or inhibition, accompanied by 
a high emotional tone, in social situations On account of his special 
constitutional makeup, he is predisposed to acquire specific neurotic 
traits, provided a neurotic environment is present to stimulate the 
creation of tl'je neurosis with its m3miad symptomatology 

The stutter type person is a chronic hesitator and may demonstrate 
his hesitating performance not only m speech but in many other forms 
of psychomotor activity However, since the neuromuscular coordina- 
tions involved m speaking are of a highl3'^ complex and delicately 
balanced nature and because speech is so necessar3'^ for normal social 
adjustment, the involvement of the speech faculty in this stutter type 
syndrome is a far more serious problem than stuttering or chronic 
hesitation in other muscular activities 

Because of the high emotional tone of the stutter type person, 
stuttering speech, with its usual history of humiliation, failures and 
frustrations, eventually leads to the development of an anxiety state 
legarding speech and maladjustment of the entire personality 

Not only does the stutterer demonstrate anticipatory anxiety and 
lack of emotional control in given situations, but almost always he is 
unable to throw off the effects of these situations after they have been 
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cxpenenccd lie becomes self-ccnteied and o\ei sensitive His self- 
esteem IS casiK Innt, and his life is dominated by intioveision and 
c\asion. fiequcnth accompanied witli an assumption of supci mtellectii- 
aht}. with wbicli be conscionsh oi unconsciously cloaks his feeling of 
inadequac} 

Since 1 Mew stuttcimg piimaiil} as a physical manifestation of psy- 
chic conflict, with the high emotional cneigy of the stutteiei turned m 
the diicction of a feai which warps his entiie peisonahty, I have 
aiiangcd a composite thciap\ of a medical, social, psychiatric and 
ps 3 chologic natuie This composite theiap} is diiected tow^aid the inte- 
giation of the stuttcici's Mtal peisonahU' chives with a view^ to placing 
them in then piopci relationship Vs the stutteiei ’s difficulty is one of 
social adiustmcnt, these pcisonaht) pioblcms aie w'oiked out in a gioup 
medium, which I tcim open dooi psychiatry 

While the symptom stutteimg is merely of sccondaiy impoitance, 
I find a ceilain amount of speech icedncational w'oik helpful Tech- 
nical faults respond to reeducational piocedures, not to theoretical 
discourse alone Mow e^ ci , and this is of the utmost importance, through- 
out the tieatment inteiest must be focused on the total peisonahty of 
the patient 

The same general type of physical dysfunction due to psychic influ- 
ence IS seen m the peison suftering from hy^sterical aphonia It is not 
merely a question of ti eating the local involvement but a question of 
treating the xvholc personality in oidei to counteract the physiologizing 
of the emotions, wuth its resultant aphonia 

The followMiig excerpt from a lettei wiitten by a woman of 28 gives 
an excellent example of the physical and emotional manifestations of 
hysterical aphonia 

I was W'onderjng if 3 ^ou liave ever come across anyone with the same peculiarity 
that I have I am able to speak, but only in a whisper, and have been like this 
for the past four or five years At the present time I am unable to talk at all and 
1 have to resort to a pencil and paper as a means of communication My voice 
comes back at intervals for a w'cek or a month, but then goes for a year or so 

I was a stenographer, but have been out of work for several years My parents 
have done everything suggested by our doctor and my throat specialist I have 
had lamp treatments, have had several x-rays taken, have had my tonsils removed, 
and have had a complete rest I seem better for a while, then my voice goes for 
another year or so The specialist says my throat is normal, and he can see no 
reason why I cannot speak, but the fact remains that I cannot 

Lately I am beginning to find it very hard if I attend large gatherings where 
there are many people or much noise, trying to make myself understood seems 
to tire me very much and tends to make me sick all over 

My friends and acquaintances have no difficulty in understanding me, but other 
people do It is a handicap when I am in an office, because I cannot answer the 
telephone Persons hearing me for the first time as a rule comment on my very 
bad cold 
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This letter, besides giving an excellent description of the objective 
and subjective symptoms, also mentions the typical list of physical thera- 
peutic measures usually instituted, in many instances without avail 
The reason for their futility is that the inhibition of the voice originates 
in the psyche and is not a local physical expression of a pathologic 
nature Incidentally, since the mechanism of the disorder is unknown 
to tlie patient, it is difficult for her to realize her true status , hence she 
views her condition as a purely physical one and seeks physical aid 
Therapy to be effective must be directed to the elimination of the 
etiologic factor The fear that inhibits the voice may be very difficult 
to ferret out, and it generally has a long chain of painful associations It 
may be the result of long-suppressed hostility, feelings which have grown 
in magmtude and which overwhelm the sufferer and inhibit expression 
Again, feelings of guilt and ideas of punishment, shame and embarrass- 
ment, madequac)' and inferiorit)' ma)' lead to the suppression of the 
voice The modus operandi that produces the final result, as pointed 
out, IS the involvement of the vegetative nervous system 

The third symptom complex is paraphonia, or falsetto voice Per- 
haps the best way to introduce this subject is by means of another letter 
which gives a lucid description of the condition 

For over t\ventj-fi\e jears I ha\e suffered the torments of the damned because 
of mj voice I am now o\er 40, married and the father of three grown children 
My voice is high pitched, thin and piping like a woman’s I try to talk m my 
throat to disguise it as much as possible, until I ha\e a supennferiority complex 
Afraid to meet people, I shun all meetings and social activities I have become 
disheartened and discouraged I feel miserable ever 3 ' minute in the day and am 
looking forward to a ray of hope from >ou 

I am very sensitive about my voice, and a “man of few words” when I am in 
contact with people All through high school I lived in a nightmare I stammered 
in addition to having the high voice, and j ou can imagine my feelings 

Is there any hope of readjusting my speaking voice so I can assume my place 
in society^ I realize the voice is the mouthpiece of personality, and I have been 
kept confined like a hermit when I want to do things and realize my ambition 
of leading a real, normal life I know I could face the world and achieve my 
ambition if I only had a deep, normal male voice 

This letter, like the other, gives an excellent description of the 
objective and subjective S3TOptoms It refutes the popular fallacy of 
doubtful sexuality, since the patient has three children This general 
erroneous point of view is decidedly humiliating and psychically detri- 
mental to the person and arises from the fact that a falsetto voice is 
characteristic of the eunuch or the eunuchoid 

Eunuchoids are persons who without being castrated entirely simu- 
late in climcal manifestations the true eunuch type This condition is 
due to a developmental disturbance beginning primarily in the sexual 
glands One of the sj'mptoms is a change in the pitch of the voice, 
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\\liicli becomes high On account of this similarity, the term eunuchoid 
\oice has been used synoii} mousl)'- with falsetto voice Therefoie, 
the use of this term has gneii rise to much misunderstanding, which 
is unf 01 lunate foi the patient liaMiig a falsetto voice A falsetto voice 
of an adult male vho is not a eunuch or a eunuchoid does not 
depend on impcifect genital de^elopmcnt but m practically all cases is 
the result of a fault} habit conti acted by the subject at the time of the 
change of voice and retained m after life 

Physicians arc all familiai uilh the common physiologic changes 
that take place in children during puberty Concomitant with the general 
s}stcmic changes, there also occui mutations m the laiynx and the voice 
The larynx, thiough the change in the shape of the thyroid plates, 
grous forward so that thcic is gi eater prominence of the pait \vhich 
is common!} designated as the Adam’s apple, this change being less 
marked and more gradual in the female Measurements of the neck 
indicate that the position of the laiynx is a little higher in females 
than in males The \ ocal cords in males dm mg this development become 
more elongated than those m females, this, plus the change m con- 
formation. explains why the male \oice is of a lowei pitch and usually 
stronger The pitch of the \oice depends on the numbei of vibrations the 
vocal coids make dm mg a second, and the number of vibiations depends 
on the length and width of the aperture thiough which the an passes, 
plus the degree of tension of the cords The longer the cord, the less 
tension ; the widei the glottis, the low^ei the a oice 

The period of mutation of the voice is irregulai in both boys and 
girls Girls’ \oices break less often than boys’ and gradually become 
fuller and more lesonant Boys’ voices, after frequently breaking 
for a considerable period, finally become lowered about an octave The 
mutation is sometimes gradual, sometimes rapid A child may be slightly 
hoarse for a few' days or w'eeks, and then the voice becomes standard- 
ized, or It may take a number of years before a permanent change 
takes place 

Dming mutation the successne changes in the form and size of the 
larynx talvc place so rapidly that pioper realization of the changing 
conditions of tension is lost, and many bad vocal and speech habits 
may be conti acted The voice may become coaise or throaty, nasal, 
aspirate, guttural or growling, or it may continue m a childish treble 
Articulation often suffers, and pronunciation is slovenly Obiectnely, 
the larynx, irrespective of the vocal cords, sometimes show's slight 
hyperemia, w'hich m itself is sufficient cause for the raucity of the voice 
Often there is a disproportion in giow'th of the vocal cords and cartilages 
to which the cords are attached, resulting m unsteady tension of the 
cords, W'hich is instrumental in pi oducing a voice that occasionally breaks 



80 


ARCHIVES OF OTOLARYNGOLOGY 


to a childish tieble At this period also a misdirection of afferent 
impulses may lesult m the abuse and nonuse of certain sets of muscles, 
antagonistic in action, that come into play during voice production 
This causes partial vibration of the vocal cords, impairment of resonance 
and misplacement of the larynx, so that it is seen in an abnormally 
high position The voice emanating from such a larynx is high pitched, 
thin and piping — a falsetto voice 

A falsetto voice is often reckoned to the head legister, its volume 
and area being almost as large as those of the chest register It is 
of a thin, shrill quality, sounding forced or unnatural, and, as its name 
implies, IS a false voice In brief, it is a child’s voice produced by an 
adult, originating at that period of life vhen physically the boy or girl 
IS a man or woman m everything but voice This voice suggests a lack 
of muscular control besides a disturbed balance in the respiratory act 

Of the various reasons given for the occurrence of this faulty voice 
condition, a dispioportionate action of the laryngeal muscles, which is the 
end-result of a long chain of etiologic factors, usually accounts for the 
trouble The larynx is poised in the correct position for speaking or 
singing through an equalized tug that goes on between the levator and 
the depressor muscles If for some reason the pull on the depressoi 
muscles is stronger and the larjmx is lowered from its normal position, 
the voice assumes a heavy and unnatural low pitch On the contrary, 
if the pull of the levator muscles is stronger and the larynx is raised 
high in the throat, the voice assumes a thin, high pitch With this 
there is an abnormal action of the intimsic muscles of the larynx, the 
tension between the cricothyroid and the thyro-arytenoid (vocalis) 
muscles is irregular, so that interference with the complete vibrations 
of the vocal cords takes place, the cords onty partially vibrating These 
changes necessarily produce a disturbance of the normal resonance, 
which in turn results in a disturbance of the voice 

These patients, through the constant use of their high voices, make 
permanent the misdirected action of their phonatoiy muscles The 
larynx remains high up in the throat The movement of the true and 
false vocal cords is interfered with The free vibratory edges of the true 
A'^ocal cords become reduced to about half the normal length, giving a 
short string, which always produces a high note The false cords sag 
through diminished tension The size of the ventricles of the larynx 
becomes reduced, thereby reverting to the original boy or girl size and 
producing a change in resonance 

A sensitively organized child, especially a boy, is rather surprised 
and shocked at his initial changes of voice when he is passing through 
his period of mutation He tries to continue to speak as he was accus- 
tomed to hear himself This is one manifestation of a series of conflicts 
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belween foiccs impelling him tOA\aid matin ation oi emotional develop- 
ment and othcis foicmg him to maintain the status quo oi to lemam 
fixed at the same Iciel The lattci foices may be his own feelings of 
doubt and madequac} leqaidmg his abiliU to attain the often highl)^ 
cxaggeiatcd state of inaseulmc matin it} This is especiall} so if he has 
been subjected to jccimg comments legaidmg his physique oi his 
pecuhai local clloits dining the peiiod of mutation These feais and 
doubts, coexisting v ith othei emotional conflicts, and the defenses built 
up against them dining this peiiod of mutation have been aptly called 
the masculine piotest Often these neuiotic conflicts lead to compen- 
sations and ovei compensations m some othei sectois of the personality, 
as for example the intellectual One fact lemams, howevei, that the 
mam structure of the peisonahty is waiped or neuiotic 

It IS 111 this sense that the thiee types of abnoimality — stuttering, 
hystciical aphonia and falsetto voice — although symptomatically differ- 
ent, end alike The sufleicis fiom all these conditions acquire neurotic 
characteis or peisonalities 

A vord about piognosis The mam determinant in the prognosis in 
all these abnormalities is the degiee of healthy personality that the 
patient piesents The usual ordei of seventy of symptoms, hence also 
of prognosis, is as follows stuttering, falsetto voice and hysteiical 
aphonia The fiist is the most seveie, since the onset of stutteiing is 
almost always m childhood (m the majority of cases the abnoimality 
starts at or befoie the age of 6 yeais), so that much less healthy emo- 
tional development was attained before the onset of the neuiosis The 
person with a falsetto voice has the advantage of having had a founda- 
tion of healthy emotional development up to the age of puberty befoie 
the onset of the distuibance, hence he is in a bettei position to leact 
in a mildei mannei, having had the opportunity to establish healthy 
emotional patterns ovei a longei period The hysterical person has 
the further advantage of a still later date of onset and by the same 
token a still longei duration of healthy emotional functioning , f urther- 
moie, the veiy nature of the pi ecipitatmg cii cumstances is different m 
that these cii cumstances are usually situational, in contrast to those in 
the cases of falsetto voice, in which the precipitating factois aie physio- 
logic 01 game changes 

The tieatment of all these conditions falls into two categories The 
treatment of dyspheinia, oi stuttei mg, owing to the sevei ity and chronicity 
of the disorder, must be of a highly specialized nature, extended ovei a 
long period Fuitheimoie, as pieviously pointed out, considei ation of 
the total personality, both physically and psychically, is pai amount 
This can be brought about only thiough a special composite therapy 
On the other hand, the treatment of hysterical aphonia and falsetto 
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\oice, both of which fall under the heading of dysphonia, requires a 
1 datively shorter and less fundamental therapy All forms, requiring 
as they do the application of psychiatric principles, differ in the sense 
that in the stutterer the mam goal of the treatment is development 
of character — the development of an integrated and more mature person- 
ality — while 111 the cases classed under dysphonia the treatment is more 
symptomatic and the personality, being less affected, requires a treat- 
ment which is less extensive and shorter in duration 

However, persons with falsetto voice and those with aphonia must 
receive a special form of treatment These patients usually state, as 
in the letters quoted, that “the specialist tells me my throat is normal, 
there is no sign of paralysis, no reason why I cannot speak ” But the 
fact remains that despite various types of physical therapeutic measures, 
such a patient often does not get better, because his personality and his 
musical consciousness are almost completely ignored Pltysical aid with- 
out psychic understanding is not enough 

A realization of this concept should lead one to establish a composite 
form of treatment that takes cognizance of all factors Thus, if the 
patient is fortunate enough to find the special therapeutist, that is, a 
laryngologist who has both musical and psychiatric leanings — in other 
words, a musical psychiatric laryngologist — desired results can readily 
be obtained Such a physician institutes a composite therapy which 
correlates the psychic and somatic states into an integrated whole, so 
that the action on the personality is of such a nature that the patient 
achieves a normal standard of voice and speech 

In conclusion, let me again point out that for all these conditions 
therapy must be both of a local and of a general nature but it is of the 
utmost importance that the therapeutist consider the presenting physical 
symptom — stuttering, aphonia or paraphonia — as secondary and not as 
the principal object of treatment Therapy should be directed toward 
the person as a whole, the goal being a fundamental change in person- 
ality through both a physical and a psychologic approach 

The presentation of several charts and graphs as well as voice and speech 
recordings of patients before and after treatment demonstrated the Medical-Social 
Clinic’s approach to the problems of dysphemia and dysphonia and its therapeutic 
procedure 



IRITIS CAUSED BY ASYMPTOMATIC SPHENOIDITIS 
WITH ANOI^IALY OF THE SPHENOID 

SINUSES 

JOEL J PRESSMAN, MD 
LOS wcrLrs 

In 1934 while he was in New \ork O H, a man aged 41 at the time of 
writing, sufTcred his first attack ot intis An evtensne search for a focus of 
micction resulted in cntircK mgatne Imdings The treatment consisted of local 
thcrapj and infraimiecuhr injcctiorib of milk, and was follow'ed b}' gradual 
impro\cmcnt and a return to normal but not until the end of three months 
Approximately two 3 cars later on April 18, 1936, he presented himself to Dr 
Samuel Hirshfeld for examination The night prcMOUs he had suddenh suffered 
intense pain m the left e\c, which immcdiatel} became “bloodshot,” wuth sudden 
marked lacnmation, pronounced photophobia and blurring of vision He w^as 
referred to Dr Jifauncc Bcigelman, an ophthalmologist, who reported the left pupil 
to be contracted, with marked pericorneal congestion, cells wuthin tlie aqueous and 
reduction m Msual acuit} to 20/50 The diagnosis was acute intis 

It was felt that the iritis was secondar} to a focus of infection Smears 
of material from the prostate gland contained no cells or organisms Roent- 
genograms showed that the teeth were entirely normal Nothing m the general 
ph 3 Sical examination suggested a possible focus Examination of the ear, nose 
and throat ga^e entirely negatne results The tonsils had been w^ell removed, 
\\ith no recurrence of lymphoid tissue in the fossae The lingual tonsils were 
small, atrophic and entire^ innocent m appearance The ears, phar 3 nx and 
nasophar} nx presented no pathologic changes The nasal mucosa appeared 
normal, no pus was present m the nasal passages, and none could be found after 
thorough shrinkage and suction The spheno-ethmoid fissures, as visualized with 
the nasophari ngoscope, presented no injection or edema 

There was obser^ed a high dewation of the septum toward the right side The 
antrums and frontal sinuses transilluminated brilliantly A careful history elicited 
no symptoms referable to the nasal accessory sinuses There had been no nasal 
or postnasal discharge, headache, obstruction to nasal respiration or sneezing, 
and no recent infection of the upper respirator 3 ^ tract 

Roentgenograms of the sinuses presented a definite haziness of the right (con- 
tralateral) sphenoid sinus, wnth general loss of outline Attempts to irrigate this 
sinus were unsuccessful owing to the high deviation of the septum 

Because of the severity of the intis and the failure to demonstrate another focus 
after thorough search, it was determined to explore the right sphenoid sinus sur- 
gically This operation was performed on the night of April 18, 1936, with cocaine 
anesthesia The right middle turbinate bone w'as fractured and displaced aw^ay 
from the midline, after w'hich the front face of the sphenoid became surgical^ 
accessible A Faraci punch was inserted through the region of the ostium, 
and as much of the anterior w'all as possible m all directions w’^as removed wnth 
sphenoid punches A large opening resulted, and the interior of the sinus could 
be readil 3 visualized No anatomic lanation was noticed That portion of the 
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lining membrane which was \ isible appeared to be intensely reddened and 
edematous Cultures resulted in a growth of Bacillus cob in large numbers, with 
numerous colonies of nonhemoljtic streptococci and a few colonies of Bacillus 
pyocj'aneus 

The postoperatne course was uneventful After twenty-four hours marked 
improrement in the pathologic condition of the eje had taken place Pam had 
diminished appreciably, and the redness, photophobia and lacrimation w'ere much 
less marked Forty-eight hours after his admission the patient was discharged 
irom the hospital, steady improvement having taken place All sjmptoms had 
almost disappeared, and there was a minimum of injection of the pericorneal 
vessels, although cells were still present within the aqueous 

On the third postoperative da> there developed a sudden recurrence of all 
symptoms and signs, perhaps more severe than the original attack The region 
of the right sphenoid sinus w'as filled w’lth a large mass of dried blood clot, fibrin, 



Fig 1 — A, roentgenogram showung the cannula inserted through the right nans 
but Iving wuthin the left sphenoid sinus B, a diagrammatic reproduction of A 


lymphatic exudate and purulent crusts This was removed as completely as 
possible by suction with a cannula The surgical opening in the sphenoid w'as 
not visible owing to edema of the surrounding tissues It was possible, how- 
ever, to enter the sinus with a large cannula, and irrigation with Ringer s 
solution was carried out No pus was obtained, and no improvement in the 
pathologic condition of the eye resulted , on the contrary, the right eye grew pro- 
gressively w'orse Shrinkage and irrigation of the sphenoid sinus were carried 
out daily for several days The return flow was always clear, despite which the 
iritis continued and apparently became more severe 

Ten days after operation it was noted on irrigating the sphenoid sinus that 
the return flow came through the left nostril, which had not been operated on 
It was thought that perhaps an anomalous distribution of the sphenoid sinuses 
might be present The cannula was therefore allow'ed to remain m situ, and 
roentgenograms were taken of the floor of the skull This revealed that the 
irrigating cannula, although inserted through the right nans, was actually lying 
within the confines of the left, or normal, sphenoid sinus 

Figure 1 A IS a reproduction of this plate It shows the dividing wall between 
the two sphenoid sinuses to be considerablv' to the right of the midhne and 
bow ed outward in such a fashion as to protrude farther to the right Thus, 
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the posterior part of the right nans is for the most part occupied by the left 
sphenoid sinus and not In tlie right 

"Wliat had taken place at llie operation nas easih understood The piesentmg 
anterior wall of tlic splitnoid sinus had been removed almost m its entirety, 
but this represented acliialh a wide opening into tlie left, or healthy, sinus and 
onh a small opening into the right, or diseased, sinus and this in the extreme 
lateral portion of the area opcialcd on This small opening into the right sinus 
was therefore immcdiatcK bclumi the prominence of the middle turbinate and the 
ethmoid capsule Such a small opening stifliccd for adequate drainage for a 
time with temporarj amelioration of sMiiptoms, but drainage from it soon 
became inadequate owing to obstruction from the mass of postoperative debris 
and from edema When the debris had been cleaned away postoperatively, its 
remo\aI bad not been sufiicicntlv thorough to free the small anatomically inacces- 
sible opening into the right sphenoid sinus, and togctlier with the edema this 



Fig 2 — The cannula when bent at the tip comes to lie w'lthm the right sphenoid 
sinus 

resulted in retention of pus and recurrence of the pathologic condition of the eye 
Apparently, loo portions of the dividing wall between the two sinuses had been 
bitten away without such removal having been recognized 

The peculiarities of the anatomic distribution having been established and a 
leasonable conclusion having been reached to explain the disappearance and 
recurrence of the iritis, further steps m the treatment suggested themselves From 
examination of the roentgenograms of the base of the skull it seemed that vvhile 
a straight cannula could not easily be inserted into the right sphenoid sinus, a 
cannula curved to the right would slip by the dividing wall into the diseased 
nght sinus A cannula was accordingly bent, inserted into the sinus and retained in 
situ, and further roentgenograms were taken This demonstrated that the cannula 
had actually entered the right sphenoid sinus, as demonstrated m figure 2 

Irrigation was then carried out through this curved cannula, and a large amount 
of thick, tenacious yellow pus W'as obtained Improvement m the iritis, which had 
by this time become severe, occurred almost immediately The day following the 
irrigation injection of the vessels had dimmished appreciably and decided ameliora- 
tion of the subjective symptoms had taken place The cells in the aqueous became 
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fewer Repeated irrigation of the right sphenoid sinus with the curved cannula 
produced smaller and smaller amounts of pus, and within a few days all symp- 
toms had abated A constant!} diminishing number of cells persisted in the 
aqueous for perhaps a week or ten da}s, but then they disappeared Vision had 
returned to 20/20, and the patient was discharged as cured 

This case piesents many important phenomena First, there existed 
sphenoiditis, which was completely asymptomatic There was no, his- 
tory of nasal or postnasal discharge and no headache A thorough 
examination of the nose gave entirely negative results, and yet the 
sphenoid sinus contained a markedly reddened, distinctly pathologic 
mucosa Second, cultuies of material from the sphenoid sinus yielded 
B coll in great profusion, which in itself must be rare Third, there 
had apparently been hematogenous spread of infection, causing iritis 
m the opposite e} e The sequence of events, i e , the improvement in 
the iritis following the initial opening of the sinus, the recurrence of 
symptoms when that opening became blocked and the prompt cure 
following the reestablishment of drainage from the sphenoid, is a chain 
of circumstances pointing definitely to a close association between the 
iritis and the sphenoiditis Fouith, an anatomic anomaly was directly 
responsible for inadequate surgical treatment, however, when it was 
once recognized, adequate treatment resulted m a cure 

While anomalous distribution of the sphenoid sinuses is not rare 
as observed roentgenologically and in the cadaver, it had not been my 
experience to observe a case in which the anomaly played so important 
and dramatic a role in the course of pathologic and therapeutic events 



ACUTE STREPTOCOCCIC EDEMA OF THE LARYNX 
WITH SECONDARY ATELECTATIC 
PNEUMONITIS 

J B PRICE, MD 

NORRISTOWN, P\ 

The puipose of this paper is to emphasize the seriousness of stiep- 
tococcic edema of the lar} nx and the necessity for early recognition and 
treatment 

The condition has been knoivn undei various names, such as spas- 
modic cioup, black croup, sti angulation cioup and lai3mgeal stridoi, 
and in later da}s as acute bronchial stenosis, acute bionchitis and 
laryngitis, laiymgotracheitis, nondiphthei itic croup and many other 
s} nonyms 

Seven ) ears ago a member of the staff of the Montgomery Hospital 
asked me to \ isit a patient w ith him 

Tlie bo}, 8 years old, was unable to breathe properly, and wdule he was 
apparently not \ery ill, he had a shocked and worried appearance Owing to his 
difficulty in respiration I suggested that he be removed to the hospital for care 
and for immediate surgical intervention if necessary I accordingly took him 
to the hospital and placed him in a tent for steam inhalation Early the fol- 
low'ing morning he suddenly became cyanosed Despite a hasty tracheotomy, he 
died on the operating table An autopsy was performed No definite reason was 
to be seen macroscopically for the death The report ascribed death to streptococcic 
laryngitis 

The recent case which caused me to write this paper was observed by me 
as consultant on Nov 27, 1936, at 7 30 p m The baby was 9 months old and 
had been sick for several day's The condition started, according to the physician, 
as an ordinary cold Forty-eight hours before I saw the baby, it had shown 
evidence of dyspnea and obstructed breathing The physician, thinking this was 
diphtheritic laryngitis, gave the child two doses of 10,000 units of diphtheria 
antitoxin six hours apart The condition grew progressively worse The physi- 
uan tried intubation with no success, being unable to insert the tube I went 
with him to see the baby It lay on the bed vainly trying to complete inspiratory 
efforts There was no odor, no strident cough and no metallic grunt just a 
violent inspiratory effort, with extreme stretching of the muscles of the chest and 
abdomen on inspiration I opened the mouth and inserted a laryngoscope The 
examination revealed the typical red, angry-looking pharynx, swollen epiglottis 
and arytenoid-cncoid folds and edema of the adjacent areas , I was unable 
to see the cords The diagnosis was acute streptococcic edema of the larynx 
The child was brought to the hospital The roentgen examination revealed com- 
plete obstruction of the upper right bronchial tree, with involvement of the 
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upper lobe of the right lung to the point of apparent consolidation, or atelectasis 
The baby was put in an o\^gen tent, and w’hile attempts w'cre being made to have 
an experienced bronchoscopist come to the hospital, extreme rigor suddenlj 
developed and despite a tracheotomy death occurred suddenlj An autopsy was 
performed The obseriations were extrcmelv interesting, tjpical and logical The 
larynx, trachea and upper portion of the bronchi were swollen, edematous and 
full of thick fibrinous exudate, and, most significant, “the entire tracheal tree 
and its rings w^ere obliterated in the macroscopic appearance “ The right bronchus 
w'as collapsed and swollen The upper lobe of the right lung was black and 
absolutelj atelectatic It had been shut off from its air siipph There was no 
foreign body A large amount of thick j'cllow' pus had been previouslj' removed 
during the tracheotomj A specimen was taken for culture It proved later to 
contain a pure growth of streptococci 

The baby no doubt died of acute streptococcic edema of the larynx, 
trachea and bronchi, with secondary atelectasis of the upper lobe of 
the right lung Stenosis and consequent asphyxia were the actual cause 
of death The respiration was shut off, and an area of acute ful- 
minating atelectasis developed m the chest, with failure of the respira- 
tory center, asphyxia and consequent death 

The practical points to be considered are diagnosis, inferential and 
visual, and treatment 

DIFFERENTIAL DIAGNOSIS 

In reference to diagnosis, one must by inference or inspection rule 
the condition to be a foreign body, diphtheritic larjmgitis, laryngeal 
stridor or acute fulminating laryngitis, with contiguous pathologic 
changes and continuity involvement I should rule out diphtheria for 
the following reasons 

1 Age — diphtheria is rare in persons under 1 year of age 

2 Lack of odor or appearance of membranes in the fauces (absence of 
faucial membranes is rare) 

3 Lack of peculiar metallic cough 

4 No improvement after injection of antitoxin (therapeutic reason) 

5 The high temperature — 103 to 104 F This will hardh' be present m 
diphtheria or laryngeal stridor 

6 Inspiratory effort (typical m cases in which passages are closed off) 

7 Signs of intense shock 

This brings one to laryngeal stndor This disease, or rather con- 
dition, is found m feeble undernourished children, who are flabby 
and weak and present symptoms which cause one to suspect enlarge- 
ment of the thymus gland As a rule, it is common in children under 
1 year Luc, the great French laryngologist, said it is more common in 
boys It is regarded as an adductor spasm, and in origin it is prob- 
ably a stimulation of the recurrent nerve It is not attended by fever, 
has a sudden onset with paroxysm, and an expiratory grunt and by 
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Mitue of Its lepealcd attacks can be distinguished fioni laryngitis 
caused b\ a definite bacleiial factor The attack usually occuis at 
night, has a gicat man} alaiming signs and symptoms and m some cases, 
if prolonged, ma} cause suflocation m infants weak and debilitated fiom 
pulmonai} collapse (luistace Smith) This is a condition involving 
the tone of the laixngcal muscles Incieasc of tone of the adductor 
muscles \\ill undoubtcdh cause this anno\mg condition Inspection, 
either dnect oi mdiicct uith a laiyngoscope oi a miiioi will show a pink 
normal-looking glottis, not swollen, but simply in the thioes of an 
adductoi spasm ]\Icchanical inteivcntion either wnth a tube oi with 
a bronchoscope will icstoie the inspiiatoiy capacit} and ihythm of the 
child's breathing Simpl} pulling out the tongue may do it 

The adductor muscles bring the cords together by the action of the lateral 
Ihyro-arj tcnoid and cncotlnioid muscles, which are supplied by the recurrent 
laryngeal nerve The abductor muscles separate the cords by the action of the 
posterior cnco-ai v tcnoid museks These muscles are also supplied by the lecur- 
rent larjngcal nerve, which is a part of the vagus or the respuatory nerve of 
Bell 

In regard to tlie innervation of the smooth muscle of the bronchi, not much is 
known about the role of the involuntary nervous mechanism It has been seen 
through the bronchoscope that stimulation of the vagus nerve constricts the 
bronchi Except in the newer knowledge that a substance known as acetylcholine 
's produced by stimulation of the vagus, not much is known Braeucker, a 
German, dissected out the autonomic nerves to the pulmonary area and found 
that all the parasj mpathclic nerves before and beyond their ganglions are vagal 
in their connection and synapse with the posterior and anterior pulmonary plexuses 
around all the bronchi The sjmpathctic nerves do the same thing with the 
cardiac plexus coming from the stellate ganglions 

The lieatment for lai}ngismus stiidulus is mechanical dilation 
Obstiuction due to foieign body at the caiina oi at one of the main 
bionchi may pioduce similai symptoms and will also pioduce all the 
clinical symptoms of diphtheritic laryngitis, such as inci eased inspiiatoiy 
effoit and the diawang m of the epigastiium and the supi asternal notch 

The diffeience between diphtheiia and sti eptococcic infections 
usually IS appaient, for in sti eptococcic infections the child will be 
shocked, bluish oi cyanotic — paiticulaily the extremities — and the tem- 
perature wall be high The real diagnosis is oi can be made by 
inspection with a laiyngoscope oi, if one is capable, with a broncho- 
scope The glottis is closed, the aiytenoid caitilages aie edematous 
and the whole aiea is suffused with the deep, fieiy, angry red of acute 
infection Heie one will recognize whether it is a streptococcic, an 
influenzal oi a mixed infection A smear will soon tell you Jackson 
stated that the moitaihty for streptococcic infection is 70 per cent St 
Clair Thompson placed it at 80 pei cent, otheis, even highei The 
mortality for the othei types is small 
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TREATMENT 

The treatment of diphtheria is administration of diphtheria anti- 
toxin In case of streptococcic infection, I believe that one should 
immediately isolate the patient and put him in a steam tent with the 
atmosphere saturated with a medicated vapor Gas therapy should be 
provided, and one should promote diaphoresis and diuresis with fluids 
to the saturation point One of the best treatments is blood tians- 
fusion The patient should be kept quiet and at rest and in a moist, 
heavy atmosphere Streptococcus serum is of value in some cases, 
and no doubt it should be used It does not compare in its efficacy 
with diphtheria antitoxin in diphtheria Tracheotom)’- with suction 
IS the most important hfe-saving procedure, the technical details should 
be left to one who knows how to proceed with it Certain medicines 
are useless Jackson condemned opium and its derivatives and atropine, 
as they help to dry up secretion and defeat the main purpose, which 
IS to get air into the lungs and encourage respiration 

824 DeKalb Street 



USE OF IHE BENZEDRINE INHALER FOR 

CHILDREN 

E\RL S VOLLMER, MD 

rniL\DELPHI\ 

In the present stud} an attempt was made to determine (1) the 
feasibility of administering benzedrine to children by dry inhalation, 
(2) the therapeutic effect of such inhalation and (3) the possible 
occurrence of toxic effects 

Childien under treatment m the outpatient department of the Chil- 
dren’s Hospital of Philadelphia weie selected Seventy-five were suf- 
fering from acute ihmophar3'ngitis and sinusitis and tw^enty-five from 
acute otitis media wnth rhinophar} iigitis Tw'O children wnth asthma 
and two with epistaxis also were treated The ages varied from 1 to 
12 }ears 

For the older children, the method adMsed foi the use of the inhaler 
was similar to that described for adults These children Avere able to 
use the inhaler satisfactorily and with apparent good results For the 
younger children and for infants the parents w^ere instructed to insert 
the inhaler into each nostril and allow' one deep inspiration (during 
crying) hourly In those instances in wdiich the mother would cooperate 
this technic w'as satisfactoiy Before the inhaler w'as given for home 
use, the technic was demonstrated to the mother in the clinic Care w'as 
taken to choose families who would cooperate m every respect 

In each case observations Avere made in the clinic before and fifteen 
minutes after the use of the inhaler to determine its immediate effect 
In a typical case prior to the use of the inhaler there Avere edema 
and congestion of the nasal mucous membrane Avith mucopus in both 
meatuses and in the nasopharynx In most instances the child had 
obstructed breathing The inhaler Avas then employed three times at 
five minute intervals, and the nose and throat Avere again examined 
It Avas found that after the use of benzedrine there Avere marked shrink- 
age and blanching of the nasal mucosa and increased drainage from 
the meatuses, often producing an increase in the postnasal discharge 
(The children betAveen 3 and 12 years of age “haw'ked up” and expec- 
torated the mucus from the pharynx ) This increased drainage Avas 
associated with freer passage of air through the nose and relief from 
the “stuffiness ” 


This study Avas aided by a grant from Smith, Kline and French 
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In no case \\as any ill effect noted by the examinei or reported by 
the parents from the use of the benzedrine inhaler Headache was not 
complained of, and sleeplessness and restlessness were not encountered 
No gastro-mtestmal disturbance, as is sometimes noted aftei the use of 
ephedrme compounds, ^^as obser^ed 

In all the seventy-five cases of acute rhinopharyngitis and sinusitis, 
moie or less relief from the obstructue symptoms was apparent In 
each instance the mothei seemed highl}'^ pleased with the results 

In the twent3-five cases of acute otitis media the inhaler did not 
seem to alter definitely the couise of the disease, but it did help in 
relieving the nasal symptoms 

In the two cases of asthma the nasal obstructive symptoms were 
relieved In the two cases of epistaxis due to bleeding m Kisselbach’s 
triangle in which the inhaler was used m an attempt to pioduce vaso- 
constriction, It failed to influence the bleeding 

SUMMARY 

It w'as found that the benzedrine inhaler can be satisfactorily 
employed for }oung children for the relief of obstructive symptoms 
in the nasopharjnx due either to infection or to allergic edema No 
untow^ard symptoms w'ere noted from the use of the inhaler 



ACUTE LABYRINTHITIS WITH COMPLICATING 
LVTE FACIAL PARALYSIS 

REPORT or \ CASE 

AXDERSOX HILDIXG, Af D 

nilLTII, MI\N 

The following case seems ^^ollh) of a leport because of late facial 
parahsis after an opeiation on the labMinth due to the formation of 
a sequestrum 

REPORT or C'VSE 

History — A 6 jear old girl became ill, uitb vertigo and earache on the 
right side, on the afternoon of Mai, 28 1935 She had apparently been well 
during the forenoon except for a slight cold This was not her first attack of 
otitis In fact, she had been subject to repeated attacks for two jears preceding 
a tonsillectomy in the summer of 1934 She had had no attack since the tonsil- 
lectomy until the present one 

The pain and Acrtigo continued through the night, making sleep impossible 
The same symptoms, \\ith ^omltlng added, continued all dav on Alay 29 She 
uas first examined by me at 6 p m of that day The chief findings were moder- 
ate fcA cr, marked tenderness over the mastoid, marked rotatory nj stagmus toward 
the left, much pus in the external canal, a red and swollen ear drum and 
signs of acute infection of the respiratory tract in the nose and throat 

Hearing \\as present in the right ear but was much reduced 

A diagnosis of acute mastoiditis with complicating serous labjrmthitis was 
made 

Since the duration of the entire attack had been only one day, it was decided 
to encourage drainage from the ear and to await developments until the follow- 
ing morning 

The mother, calling by telephone at 6 30 a m on Alay 30, reported that the 
symptoms had not subsided, so it was arranged that the child be brought to the 
hospital for immediate operation 

Another examination was made an hour later It was found then that the 
labjrinth was dead to all tests (tuning forks, voice and caloric) and that there 
was slight but definite stiffness of the neck The temperature was 102 F The 
mastoid and aural findings were unchanged A spinal puncture ^\as done, and 
the fluid pressure found to be 6 mm The fluid was cloudy, the Nonne-Apelt 
reaction was positive, and the cell count was 800 

It was apparent that the labyrinthitis had reached the suppurative stage, that 
meningitis was already beginning and that the patient's welfare demanded immedi- 
ate operation on the labyrinth 

Opoatiou — ^The labyrinth was drained according to the technic of Neumann 
The lateral sinus was encountered with the first cut of the chisel into the cortex 
close behind the external canal It was not until this happened that it was noticed 
that the sinus lay so close to the surface that its course could be followed on the 
outside of the skull as a faint blue band The anterior position of the sinus made 
the subsequent dissection on the labyrinth difficult The mastoid was found to 
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be actuteh" inflamed throughout, with little softening of the bone and little pus 
A little pus w'as found around the sigmoid sinus The middle fossa w'as opened, 
and the dura was found to be normal 

After the labyrinth had been drained, the dura of the posterior fossa w'as laid 
bare medial to the sinus and opened by means of a crucial incision Much fluid 
escaped A bothersome little bleeding \cssel was encountered in the dural incision 
that probabK accounted for the blood subsequentlv found m the spinal fluid 



Fig 1 — Facial paralysis which de\ eloped twenty -se%en days after an operation 
for suppurative labyrinthitis with complicating meningitis 

A second operation revealed the fact that a portion of the labyrinthine cap- 
sule, including a part of tlic facial canal, had sequestrated The resulting forma- 
tion of pus had blocked the nerve 



Fig 2 — The sequestrum found at the second operation mounted on an ordinary 
pin, as compared in size with the incus from the same ear 

The upper groove in the sequestrum is a portion of the wall of the horizontal 
semicircular canal, while the lower groove is a portion of the facial canal 

Movements of the face began four days after the removal of this sequestrum 


The operation was concluded, leaving the radical mastoidectomy incomplete 
as far as the plastic operation on the canal was concerned It was deemed wiser 
to wait for that until some later date 
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PostopciaUvc Cow "ic — Foi two or three da^s there was a tremendous leak- 
age of spinal fluid througii tlic dressings 

Spinal puncture was done on each of the first three postoperative days The 
fluid \\as fainth red and shghth cloudy each day, and the cell counts were, 
respcctiveh, 900, 950 and 1,890 Differential counts revealed the interesting fact 
that most of the cells were red blood cells and that the leukocyte count was 
actualb dropping rapid!\ In tlie three specimens the leukocyte count was 250, 
95 and 19, respectneh 

Convalescence nas rapid and otherwise uneventful until the twenty-seventh 
da>, ■when it nas noticed that there was w'eakness of the right side of the face 
B\ that tune the patient had been home from the hospital and running about 
for some time Tins weakness became more pronounced until the thirtieth post- 
operatne daj, when parahsis was complete 

It was decided to cxploie the facial nerve for the cause of the nerve block 
Opciaiiou on the Facial Ncnc — On June 29 the mastoidectomy wound was 
reopened and cleaned out The facial canal w'as exposed from below upward 
but had not > et been opened when a loose bit of sequestrated bone was encountered 
It lay where the labj nnthine capsule had been tunneled under the facial canal 
to drain the ^estlbule (betw'ecn the horizontal and the posterior semicircular 
canal) There W'as an accumulation of pus in this tunnel The sequestrum 
included wdiat remained of the horizontal semicircular canal and half of the 
contiguous portion of the facial canal When it had been removed, the facial 
nerve lay exposed on its superior aspect 

The occasion was taken to complete the radical mastoidectomy by doing a 
plastic operation on the canal 

Postopd alive Cow sc — Convalescence w-as rapid and uneventful The cavity 
healed rapidb and completcb and remained dr> 

Facial movements began on the fourth postoperative day, and by the ninth 
day they seemed to be entirely normal 

Cultures of pus obtained at the first operation contained streptococci 
Pus from the second operation j lelded no bacterial growth 
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GCNERAL CONSIDERATIONS 

Toingiani and Palumbo^ lepoited the lesults of treatment by 
niadiation of malignant tumois of the upper respiratory passages. 
After years of experience they continue to prefer tieatment by radiunx 
to that with roentgen rays They make use of surgical operation to 
facilitate the application of radium Thirty-six tumors involving the 
nose and paranasal sinuses, 30 involving the nasopharynx, 88 involving 
the phaiynx and tonsils, 32 involving the hypopharynx and 30 involving 
the larynx weie listed, with the type of treatment and results They 
stated that the cases consideied b}' many as the most favorable foi 
surgical intervention are also the most favorable for radium therapy 
They prefer to irradiate the metastatic lesions lathei than expose the 
patient to extensive block dissections 

Eiglei and Koch - leported 8 cases of reticulo-endothelial saicoma 
5 tumors of the tonsil, 1 of the nasophaiynx and 2 arising in the 
cervical lymph nodes They discussed the difterential diagnosis from 
lympho-epithehoma Clinically, the distinction is veiy difficult to make, 
histologically, accurate technic and stud}'’ are necessary to make the 
diagnosis They found a great diffeience m the amount of differentia- 
tion and malignancy of the lesions m their cases, but irradiation theiap}’" 
continued to be the tieatment of choice 

From the Section on Laryngology, Oral and Plastic Surgerj, the Mayo Clmic 

1 Torrigiani, C , and Palumbo, V Radiumterapia dei turnon mahgni delle 
prime vie respiratone, Ztschr f Hals-, Nasen- u Ohrenh 40 44-133, 1936 

2 Eigler, Gerhard, and Koch, Johannes Die Retothelsarkome (Morphologic, 
Klinik und Strahlensensibilitat), Arch f Ohren-, Nasen- u Kehlkopfh 140 
278-308 (Jan) 1936 
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Kosn AlSiD SINUSES 

Kicimei and Som " lepoited m detail 5 cases of tiue papilloma of 
the nasal caMt) obsened m then piactice They collected 81 cases 
repoited in the liteiatine in which the\ classified the lesion as belonging 
to this lathei laie disease entity Ihey expiessed the belief that thiee 
othei pathologic t}pes of nasal neoplasm fieqiiently have been mistaken 
foi tine papilloma These aie (ll mucous polyp of the common 
inflammatoiy t}pe, (2) cutaneous uait, which aiises in the vestibule 
of the nose, especialh in the septum and (3) papillaiy caicinoma 
None of these should be contused uith tiue papilloma, or papilloma 
dura, which is a puiely epithelial giowth, usually aiising fiom the acces- 
soi} sinuses oi the deepei paits ot the nasal cavity, and chaiactenzed 
b} gia)ish led, lobulated, villous, easily bleeding masses spiead over 
a laige suifacc These have a gieat tendency to recur and not infie- 
quently undeigo malignant tiansfoimation Kiamer and Som have 
found suigical diatheiiu} of gieat advantage in the lemoval of these 
giowths because of the easiei contiol of hemoiihage They expressed 
the belief that the tendency to lecuiience is attributable to incomplete 
len■lo^al but also may be a lesult of the tendency of the mucosa to form 
these giowths A positive diagnosis can be made only by removal of 
a specimen for biops\ They expiessed the belief that the treatment 
of choice IS thoiough suigical lemoval follow'ed by radium theiapy 
Robinson ‘ biiefly lepoited his lesults in the treatment of malignant 
tumoi of the nasal sinuses He found that i oentgenologic examination 
IS of little help in the diagnosis and that the condition was diagnosed 
late in many cases because exploiatoiy maneuveis weie not performed 
He advocated ladiation theiapy foi all active types of giowth He 
found, how^ever, that suigical diainage is often indicated w^hen infec- 
tion IS present and to lendei the giow^ths moie accessible In a series 
of 60 cases, in most of which the process was fai advanced, theie 
weie 12 patients (20 pei cent) wdio w^eie w^ell foi five years and 15 
(25 per cent) wdio were well for thiee }ears 

Geschicl<ter “ examined and classified microscopically 211 tumors 
lemoved from the nose, nasophaiynx and paranasal sinuses at the 
Johns Hopkins Hospital This senes included almost eveiy known 
type of benign or malignant giowth to be found in this region He 
described the pathologic pictuie of each type briefly but clearly The 
article is well worth reading Theie weie 19 benign epithelial tumors, 

3 Kramer, Rudolph, and Som, M L True Papdloma of the Nasal Cavity, 
Arch Otolar}mg 22 22-43 (July) 1935 

4 Robinson, G A Diagnosis and Treatment of Malignant Tumors of the 
Nasal Sinuses, Am J Roentgenol 34 641-643 (Nov ) 1935 

5 Geschickter, C F Tumors of the Nasal and Paranasal Cavities, Am J 
Cancer 24 637-660 (July) 1935 
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among which weie included salnai} mixed tumors usually regarded 
by pathologists as malignant, 139 malignant epithelial tumors, 37 benign 
connective tissue tumois and 16 malignant connective tissue tumors 
An extensive bibliography is appended 

NASOPHARYNX 

Schmz and Zuppmger ® reported bnefl} 26 cases of malignant tumor 
of the nasopharynx m which treatment was gnen between 1930 and 
1936 by protracted fractional roentgen theiapy Sixteen of the tumors 
^^ere caicmomas, for the most pait l)'mpho-epitheliomas , the remainder 
were sarcomas The a\erage age of the patients was 43^ }ears, the 
youngest was 15 Onl} 5 were uomen None survned into the fifth 
year after treatment was begun 

Koch and Eigler " leported 6 cases of nasopharyngeal fibioma, in 
2 of which the lesion involved the paranasal sinuses, m which treat- 
ment by a combination of radium and roentgen rays was successful 
There were no untoward effects on the normal tissues The time 
required for complete cure was about one and one-half years The> 
expressed the belief that this is the treatment of choice 

Baumann-Schenker ® reviewed 29 cases of lympho-epithehoma of 
the upper air passages In 23 the epithelioma was primaiy^ in the 
nasopharynx, and m 3 in the tonsil, in 2 cases it was in the hypo- 
phar\ nx and in 1 it was found in the trachea, the place of origin being 
doubtful These cases were observed and treatment was applied 
between 1928 and 1935 The treatment consisted m roentgen therapy 
by the protracted fractional method Aftei the completion of the 
treatment careful examination frequently revealed the persistence of a 
“rest-tumor,” which was difficult to eradicate This remnant of tumor 
frequently could not be demonstrated by nasophar 3 mgoscopy, but its 
presence was revealed on removal of a specimen for biopsy or on 
the use of iodized poppy-seed oil and roentgen examination by Zup- 
pinger and Ruedi’s method 

Martin ® discussed the treatment of carcinoma of the pharynx and 
nasopharynx by irradiation He has adopted a modification of the 
Coutard roentgen ray technic, which has shortened the periods of treat- 

6 Schmz, H R , and Zuppmger, Adolf Zurcher Erfahrungen der Radio- 
therapie bei bosartigen Epiphar 3 'nxtumoren, Ztschr f Hals-, Nasen- u Ohrenb 
41 173-177, 1936 

7 Koch, Johannes, and Eigler, Gerhard Beitrage zur Strahlenbehandlung 
der Basalfibroide, Arch f Ohren-, Nasen- u Kehlkopfh 142 1-14 (Oct ) 1936 

8 Baumann-Schenker, Rudolf Ueber das lymphoepithehale Karzinom 
Zurcher Erfahrungen aus den Jahren 1928-1935, Strahlentherapie 55 369-386, 1936 

9 Martin, C L Carcinoma of the Upper Phar\nx, Am J Surg 30 36-54 
(Oct) 1935 
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ment, making it possible to treat a larger number of patients In some 
cases he combined roentgen therap\ with the interstitial implantation of 
ladium by Quick’s method Reports of cases were gl^en 

PH \R'!i XX 

Woodward^® reported a case of ca\ernous hemangioma involving 
the palate, pharynx lar 3 nx and esophagus Dark red, irregular, non- 
pulsating masses which w^ere compiessible w^ere seen in these structures 
Diagnosis was confirmed b) remoral br suigical diathermy of a specimen 
from the uvula for biops) The chief complaint was of recurrent and 
increasingly ser ere hemorrhage Radium packs w ere applied , the masses 
diminished m size and the hemorrhages ceased ^^'’oodward reviewed 
the scant} literature on this lare condition and concluded that whereas 
these tumors are essentiall} benign they are dangerous to life when 
situated in the lar} nx and pharynx because of their proneness to hemor- 
ihage Surgical remoral may be performed but is dangerous Radium 
packs are considered the treatment of choice 

Edling^’- reported the earl} results of treatment by means of the 
teleradium gun in 8 cases of cancer of the lar}nx and 10 cases of 
cancer of the hypophar}nx He noted that the reaction to this type of 
treatment is less marked than that to the protracted fractional method 
of roentgen therapy Five patients rrho had cancer of the laiymx had 
been well from ten months to three and one-fourth } ears after treatment 
at the time of writing, of the second group 4 patients had been w^ell 
for periods varying from one and three-fourths to three and three-fourths 
} ears A description of the technic employed w as given 

Salinger and Pearlman review^ed a series of 24 cases of malignant 
tumor of the epipharynx With the purpose of simplifying the existing 
confusion as to the classification of tumors of this region, they sub- 
mitted specimens remo^ed for biopsy from these patients to three 
different pathologists, who almost unanimously made a diagnosis of 
transitional cell epithelioma m 75 per cent of the cases , in 8 per cent 
the diagnosis w^as sarcoma The remainder received vaiynng diagnoses 
Lympho-epithehoma was diagnosed 6 times, two of the pathologists 
agreeing on this diagnosis m only 1 instance Endothelioma, formerly 
diagnosed frequently, w as named once by one pathologist Salinger and 

10 Woodward, J F, Jr Ca%ernous Hemangioma of the Hard and Soft 
Palate, Anterior and Posterior Pillars of the Pharynx and the Larjnx, Larjn- 
goscope 46 32-41 (Jan ) 1936 

11 Edling, Lars Primarj Results of Teleradium Treatment m Cancer of 
Larynx and Hypophar 3 'nx at the Radiologic Clmic of the Umversitj of Lund 
1931-1933, Radiology 25 267-273 (Sept) 1935 

12 Salinger, Samuel, and Pearlman, S J ^Malignant Tumors of the Epi- 
pharjnx, Arch Otolaryng 23*149-172 (Feb) 1936 
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Peailman reviewed pievioiis statistics and noted the great discrepanq 
in the pathologic conditions reported Ihe greatest similarity to their 
own observations was noted in the reports of one of us (G B N) 
(Broders’ classification) and Ewing The pathologist consulted by 
Salinger and Pearlman had great difficulty in difierentiating transitional 
cell epithelioma and lym])ho-epithehoma A summar} of their case 
histones was given from which ccivical adenopathy, otalgia, other 
symptoms lefeiable to the eai and pain due to involvement of the fifth 
cranial neive appeared to be the most fiequent s 3 miptoms The syinp- 
tomatolog}’- and treatment weie discussed biieflv’’, and the results of 6 
postmortem examinations w’ere given Some clear photomicrographs 
accompanied the ai tide 

One of us (G B N )^* reported 2 additional cases of xanthoma (2 
had been repoited by him m 1932) involving the upper an passages 
In the fiist case there were main small xanthomatous patches in the 
pharynx and on the palate, vallecula and epiglottis as well as one nodule 
in the subglottic legioii There was scarring of the ar 3 'tenoid cartilages 
and epiglottic region which had caused a i mghke thickening The patient 
complained of some difficulty m swallowing This patient also had 
pernicious anemia The second patient’s onl 3 ’^ S 3 mptom was increasing 
hoarseness On examination a 3 ellowish tumoi involving the posterior 
two thuds of the left true and false vocal cords was found Thyrotoiny 
was performed, and the tumor was lemoved with the aid of surgical 
diathermy No lecurrence was noted a 3 'ear later Examination of the 
tissue in both cases revealed the t 3 'pical appearance of xanthoma The 
obscure etiolog 3 " of this condition, suspected to be connected with a 
metabolic disturbance, and its pathologic pictuie couise and treatment 
were discussed No treatment has been found to giv^e definite lesults 

Berven levuewed the results of tieatment of malignant tumors 
of the mouth and pharynx at Radiumhemmet, Stockholm, Sweden, with 
his usual thoioughness The treatment consisted almost excluswely of 
teleirradiation with Sieveit’s aj^paratus, brachyiiiadiation (interstitial 
placing of needles and suiface applications) electrocoagulation and 
surgical removal of operable metastatic lesions The technic was described 
in detail for certain cases stiess being placed on the necessit 3 ’^ of sparing 
the supporting stroma if good results aie to be expected Thirty-mne 
persons with caicmoma and lympho-epithelioma of the tonsil were 
treated between 1923 and 1930 , 16 (41 per cent) of the patients had 
remained free from symptoms for fiv'e years or more at the time 
of writing 

13 New, G B Xanthoma of the Pharvnx and Larynx, Arch OtolarMig 
22 449-453 (Oct) 1935 

14 Berven, E G E Die radiologische Behandlung von mahgnen Tumoren 
in Mundhohle und Mesopharj nx, Ztschr f Hals-, Nasen- u Ohrenh 40 1-14, 1936 
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found that local recurrence is larely the cause of ultimate death The 
most frequent causes of death among his patients were cachexia and 
distant metastasis 

Cade and Allchin lepoited 52 cases m which caicmoma of the 
pharynx and hypopharynx w'ere treated by a combination of roentgen 
rays and the radium bomb They expressed the belief that this combina- 
tion permits more effective treatment with less serious damage to the 
tissues They maintained that tumors wdiich are no longer affected by a 
given wavelength may be sensitive to other wavelengths They divided 
the growths into four gioups according to situation as follow^s those 
of the epiphar 3 mx (by which they mean the aryepiglottic folds, ary- 
tenoid cartilages and epiglottis and not the nasopharynx), those of the 
posteiior and lateral pharyngeal w’alls, those of the pyriform fossa and 
those of the postci icoid region The technic of treatment varied accord- 
ing to situation and the type of tumor, rvliich they judged more by its 
appearance than by the histologic report Of the 52 patients treated, 
17 had remained w^ell for periods up to three and one-half years at 
the time of wanting The technic of treatment w'as described a radium 
bomb containing 2 Gm of radium w'as used, but Cade and Allchin 
expressed the belief that doubling this quantity wnll produce better 
results 

LARYNX 

A method for the conservative surgical tieatment of carcinoma 
involving the anterior portion of the larjmx on both sides w^as described 
by Patterson A skin flap shaped like a question mark is made, wnth 
tiie convexity turned tow^ard the side on which the growdh is most 
extensive, wuth the view of avoiding fistulous openings The cartilage 
IS bitten away with a forceps Before the cavity is entered, a tracheotomy 
is performed and the endomucosa is opened well wide of the visible 
lesion Liberal use of the endothermic knife is advised The author 
advocated this operation as being more flexible than the usual hemi- 
laryngectomy and stated that although the indications for it are of 
necessity extremely limited it may be perfoimed in a few cases m 
which thyrotomy would not be radical enough and laryngectomy too 
radical He has performed this operation in 7 cases, wnth five yeai 
cures in 42 per cent Two of the patients wdio did not survive five years 
did not die of a recurrence 

18 Cade, Stanford, and Alkhin, F M Combined Distance Radiation of 
Hypopharyngeal Cancer, Lancet 2 652-656 (Sept 21) 1935 

19 Patterson, Norman Carcinoma of the Larynx A Plea for More Con- 
servative Surgical Procedures in Certain Cases, Arch Otolaryng 23 295-305 
(March) 1936 
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New and Figi-° discussed the vaiious types and situations of 
malignant tumoi, both intiinsic and extimsic, involving the larynx and 
then ti eatment A short desci iption was given of the various procedui es 
m use at the Mayo Clinic in the treatment of these conditions A moie 
exhaustive desci iption was given of then technic of laryngectomy In 
a lecent leview of 135 consecutive opeiations for caicmoma of the 
laiynx — 75 thyiotomies and 60 laiyngectomies — it was found that only 
1 death had occuiied m the senes On leviewing 107 cases in which 
opeiation was peifoimed piioi to 1929, they found that five yeai 
cuies weie obtained in 82 3 pei cent of the cases in which thyiotomy 
had been peifoimed and in 561 pei cent of the cases m which laiyn- 
gectomy had been peifoimed 

Two hundred and two consecutive cases of caicmoma of the laiynx 
observed at the Collis P Huntington Memoiial Hospital m Boston 
111 the period between 1919 and 1933 were leviewed by Garfin A 
good histoiy of this branch of laiyngology w^as given, with a critical 
review of the ti eatment by suigical pioceduie and n radiation Seven 
patients undenvent total laiyngectomy, and 3 suivived for periods vaiy- 
ing fiom thiee to foui yeais Laiyngotomy oi laiyngofissure was 
peifoimed in 12 cases, wnth 1 opeiative death Of the lemaining 11 
patients, 4 suivived fiom five to fifteen yeais In 20 cases treatment 
consisted of a combination of surgical opeiation and irradiation, 5 
patients suivived moie than three yeais Thiity -three patients weie 
tieated with ladium In many of these cases the caicmoma was extimsic 
at the time of examination The aveiage suivival of the patients was 
only SIX months Theie was 1 death thiee days aftei the nisei tion of 
ladon seeds Thiity-seven patients with advanced carcinoma weie 
treated with roentgen theiapy alone Only 4 survived a yeai or moie 
Foity were tieated by combined ladium and roentgen rays Twelve 
patients in this group suivived moie than one yeai, and 1 more than 
five yeais There was 1 death shortly after treatment Nineteen 
patients received no ti eatment It appeals from Gai fin’s aiticle that 
eaily operation still offeis the best chance foi a peimanent cure 
The necessity for eaily diagnosis was stressed 

Hautant discussed the relative mei its of in adiation and surgical 
opeiation in the treatment of mtiinsic cancer of the larynx, he based 
his lemarks on his personal expeiience in 200 cases in which operation 
was pel formed and 122 cases m which the ti eatment w^as under the 

20 New, G B , and Figi, F A Treatment of Carcinoma of the Larynx, 
Surg , Gynec & Obst 62 420-423 (Feb 15) 1936 

21 Garfin, S W Cancer of the Larjnx A Study of Two Hundred and 
Two Cases with End Results, New England J Med 213 •1109-1123 (Dec 5) 1935 

22 Hautant, A La radiotherapie des cancers intra-larynges Ses indications 
et celles de la chirurgie, Ztschr f Hals-, Nasen- u Ohrenh 40 15-29, 1936 
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supervision of Coutard at the Cuiic Institute in Pans, France He 
concluded that the choice of method must depend on an accurate study 
of each case The type, extent and situation of the grouth are equally 
impoitant in making this choice lie divided cancers of the larynx 
into three t)'^pes — that tending to grow toward the surface, c\hich is 
amenable both to surgical treatment and to radiotherapy, that tending 
to infiltrate deeply, u Inch usually responds more favorabh to a surgical 
procedure, and that spreading along the surface, uhich responds more 
favorably to irradiation According to then histologic characteristics, 
he dn ided the growths into epideimoid, intermediary and undifterentiated 
types (the first type is radioiesistant , the last tuo aie sensitive to 
radiation), but he warned that a single specimen lemoved for biopsy 
ma}’’ not give an accurate clinical picture of the entire giowtb He 
divided the tumors according to location as follows (1) cancer of the 
^estlbule involving the false \ocal coids and the epiglottis and extending 
gradually to the other side and into the pjriform sinus (for this type 
treatment by irradiation is preferable), (2) cancer of the \entricle of 
Morgagni, wdiich tends to extend into the subglottic region (for this 
type total laryngectoiu} is the pieferable tieatment) (3) cancer of 
the vocal cords (this type responds equall)' favorably to surgical pro- 
cedures, fiequently conservative and to irradiation, but Hautant 
preferred surgical measures), and (4) cancer of the subglottic region 
(this type responds better to surgical methods) He stressed the 
value of roentgen study m the determination of the extent of the 
tumor He considered pulmonary tuberculosis, cardiac insufficienc} and 
advanced age as contraindications for surgical intenention He has 
experimented in combining ii radiation and suigical theiap), and he 
expressed the belief that wuth the constant advances in the technic of 
the irradiation this combination will impiove the results of treatment 
Irradiation is given before suigical intervention is undertaken to steiilize 
the outlying parts of the tumor rather than to destroy it totally Healing 
is somewhat delayed w'hen irradiation has pieceded surgical intervention 
but no serious disadvantage was noted 

Von Lenart reported 129 cases of epithelioma of the laijnx and 
1 of sarcoma of the larynx in wdiich suigical treatment w^as given at 
the Budapest University Rhinolaryngologic Clinic There weie 33 
thyrotomies and laryngofissures 1 of which was performed on a patient 
suffering from sarcoma of a vocal cord There weie no deaths Recui- 
rences appeared in 5 cases (15 per cent) , 22 patients (66 per cent) 
had been well from three to thirteen years wdien the repoit w^as -written 
Von Lenart always packs the larynx tightly for eight to twelve days 

23 von Lenart, Zoltan Zur chirurgischen Behandlung des Kehlkopfkarzinoms, 
Acta oto-laryng 22 83-104, 1935 
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to a\oid postoperatne hemoiihage inhalation of salna and so forth 
It IS customar\ to reino\ e tlie h mph nodes abo\ e the conus elasticus 
and along the jugulai ^eln In 4 cases of recurrence operation was 
successful A subpenchondi lal lesection of the larjnx was performed 
in 17 cases This operation peitoinied uith the help of the gahano- 
cauter} is indicated when the growth extends slighth into the subglottic 
region but not be\ ond the \ ocal pi occ''-' ]iostei lorK and does not penetrate 
through the cartilage At the time ot wimng there had been 2 deaths and 
I recurrence and 3 patients had been well foi iiioie than three years 
HemiIar_Migectomy was per termed m 20 ca&es The indication for this 
t}pe of operation is the uixohement ot the entire side ot the lar\nx 
proMded it does not extend acioNx the imdhne posteriori} or into the 
epiglottis Billioths technic wa^ t<»llowed There weie 3 deaths (15 
per cent) and 6 recurrence ^ (30 pei cent! Nine patients (45 per 
cent) weie well for three to tourteen }earb Total larxngectoniy was 
performed in 56 cases The technic tollowed was that of Gluck and the 
operation was almost alwa}^ peitoimed m one stage The dissection 
was earned out fiom below upward m ca>es m which the tumor was 
completely intrinsic and from alioie downward when it extended into 
the pharMix or the entrance to the lar}n\ In 37 cases the lesion 
was intrinsic, there were 4 deaths (108 per cent) and 15 recurrences 
(40 5 per cent) and 12 patients (32 5 per cent) were well for more 
than three } ears In the 19 cases m which the tumor was extrinsic there 
were 5 deaths (26 per cent) and 8 lecurrences (42 per cent) and 4 
patients were well for more than three }ears (21 3 per cent) In 8 
of the instances of recurrence the lesion was around the tracheal open- 
ing m the others it was m the hmph nodes Four patients with small 
growths of the epiglottis or the mtroitus of the ]ar}nx were operated 
on by the median transtlu roid route The mortality w ith this ti pe of 
operation is far less than that w ith the subh} oid approach 

Falk reported a case of tumor of the subglottic region m the lar} nx 
of a bab\ 8 weeks old This proied to consist of tlnmus tissue and 
to be connected by strands through the space betw een the first tracheal 
ring and the cricoid cartilage with the tlumus proper Falk compared 
the findings in this case with those of endolar} ngeal tumor of tlwroid 
tissue which is far more common He found that both types of tumor 
occur m the same region and for the same reasons which he discussed 
at length Both these tApes of tumor appear at the time at which 
the normal organ of the same t}pe de^elops— before birth m the case 
of the th}Tnus and during puberty m the case of the tin roid gland 

24 Falk, Paul Ueber ortsfremde, gutartige Gew ebsbildungen Tlumus- und 
Thj-reoideagewebe mi Kehlkopf Arch f Ohren- Xasen- u Kehlkopfli 141 118- 
(Juh) 1936 
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Koch analyzed his lesults in the tieatment of 22 patients -with 
laryngeal papilloma In 1 case loentgen therapy only ^\as employed, 
13 patients weie lepeatedly treated suigically and then by irradiation 
and 7 were tieated by iriadiation immediately aftei the surgical removal 
of the papilloma Koch concluded that papillomas diftei in sensitn it} to 
roentgen rays and the tieatment should vary accordingly Those made 
up of closer-knit, moie cellulai stroma lesponded bettei to irradiation 
The best results were obtained with ii radiation following surgical treat- 
ment, foi 100 pel cent of the patients were ^\ell at the time of writing 

Lambadandes repoited the late results following roentgen theiap} 
in 12 cases of laryngeal carcinoma Six patients ^\ele living after an 
mterval varying fiom thnteen months to nine years, 6 had died aftei 
surviving from a few days to three and one-half years Lambadandes 
expressed the belief that if it is pioperly applied, especially early in the 
course of the disease, roentgen therapy is to be pi ef erred to suigical 
opeiation His technic was described and a good bibliography given 

Jackson and Jackson,"' m a shoit but clear article, described their 
technic for laiyngofissure and Babcock’s technic for laryngectomy Their 
method foi removing a giowth invoh'ing the anteiior commissure and 
the anterior portion of both vocal coids is inteiestmg They use an 
electric rotary saw to cut the cartilage and avoid cutting through 
the internal perichondrium The internal pei ichondi lum is sepaiated 
fiom the cartilage to a point outside the limits of the growth before 
an opening is made into the cavity The outstanding feature of Bab- 
cock’s laryngectomy is the sepaiation of the laiynx from above doAMi- 
ward and delay of its division fiom the trachea until the pharyngeal 
wound has been closed Jackson and Jackson expiessed then conviction 
of the importance of Bioders’ method of grading malignant tumoi 
for making a choice of the method of opeiatioh and for deteuninmg 
prognosis They desciibed their criteiia in selecting cases and then 
routine of preopeiative and postopeiatwe care Pneumonia was a lare 
complication in the cases observed by them, but atelectasis caused 
by the inhalation of foreign materials was fairly frequent They recom- 
mended bionchoscopy and suction in all cases in which this condition 
IS suspected They expiessed the belief that the newer technic of 

25 Koch, Johannes Die Bedeutung der Bestrahlungstechnik und des Gewebs- 
aufbaus fur den Erfolg der Rontgenbestrahlung von Larj'nxpapillomen, Arch f 
Ohren-, Nasen- u Kehlkopfh 142 83-96 (Oct ) 1936 

26 Lambadandes, A Einigc Spatresultate bei Kehlkopfkrebsen nach Strah- 
lenbehandlung, Strahlentherapie 53 630-650, 1935 

27 Jackson, Chevalier, and Jackson, C L Malignant Disease of the Lannx 
Its Treatment by Laryngofissure and Larjmgectomy, Am J Surg 30 3-17 (Oct) 
1935 
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loentgen theiapy is capable of producing lemaikable palliative lesults 
and cuies and that the indication for this conseivative treatment is 
inci easing 

TRACHEA 

Abbate lepoited a case of saicoma of the tiachea in a girl aged 
10 yeais Repoits of onh 3 other similar cases were found in the 
hteiatme The tumor was lemoved thiough a tracheotomy opening, 
and ladium was later applied directly into the tiacheal cavity by means 
of a special cairiei vhich peimitted the passage of air aiound the 
tube containing the ladiuni The child was well a yeai later The 
liteiatuie was reMewed 

ESOPHAGUS 

King-^ reported a case of successful lemoval of the middle poition 
of the esophagus foi carcinoma m a woman aged 56 The surgical 
approach was posteiioily thiough the pleura An interesting point in 
tieatment was the piehmmaiy artificial pneumothoi ax, which did away 
with the sudden shock of opening the pleural canty in the course of 
the opeiation Negative piessure was reestablished after opeiation by 
means of suction applied to the wound The author expiessed the 
belief that the avoidance of infection is the mam requisite foi success 
and advocated oial h^'giene as one of the most necessary steps m this 
direction Another obsenation of inteiest was the fact that the patient 
nas slow to regain weight and strength as long as saliva was allowed 
to escape from the upper stump of the esophagus and was not utilized 

A case m ^^hlch a pedunculated squamous cell carcinoma of the 
upper portion of the esophagus was lemoved by means of suigical 
diathermy through the endoscope was lepoited by Moersch He 
expressed the belief that this was the fiist instance of the use of 
smgical diathermy in the removal of a tumor of the esophagus The 
patient retuined with a slight local lecurrence a month later The 
diathermic coagulation was lepeated, and the patient had remained 
well for six months at the time the leport was written There was 
little or no unfaiorable leaction to this form of treatment 

Newland briefly reported the successful removal of the ceivical 
poition of the esophagus for carcinoma The patient died three months 

28 Abbate, Luigi Luftrohrensarkom beim Kinde Erfolgreicbe endotracheale 
Radiumbebandlung, Arch f Ohren-, Nasen- u Kehlkopfh 140 179-186 (Oct ) 
1935 

29 King, E S J Oesophagectomj for Carcinoma of the Thoracic Esophagus. 
Brit J Surg 23 521-529 (Jan) 1936 

30 Moersch, H J Carcinoma of the Esophagus Remo^ed bi Surgical 
Diathermy, Proc Staft Meet . Mayo Clin 10 433-435 (Juh 10) 1935 

31 Newland, Henry CerMcal Oesophagectomj for Carcinoma, Australian & 
Neu Zealand J Surg 5 187-190 (Oct ) 1935 
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latei, aftei a plastic leconstruction of the esophagus No metastasis 
01 recuirence was found 

Turner gave a fascinating discussion of the problem of surgical 
lemoval of a malignant tumor of the esophagus From his experience 
in 19 cases in which the growth was actuallj' removed, he argued that 
this type of growdh is not the completely hopeless problem it has been 
consideied to be and that at present it is a surgical problem lather 
than one of radiotheiap} He expiessed the belief that the cause of 
failure in those cases in which the condition presented is favorable as 
regaids extent, mobility and lack of metastasis is lack of technical 
pteparation and knowledge Many mteiesting facts are contained in 
his article He leviewed the anatoim, bringing out the fact that the 
esophagus is essentiall) free from fixation and lies as if in a tunnel 

of areolar tissue This makes it possible to employ the “pull-through” 

method of lemoval of the diseased portion wuthout great danger 
Ruptuie ot the pleura presents one of the main dangers of operation 
on the esophagus , mediastinitis, another He further noted that 
although the esophagus is gieatly distensible, it is not very extensible 
and that if more than 4 cm has to be lemoved, as is usually the case, 
an end to end anastomosis is not possible wuthout excessive tension 
An artificial esophagus may be fashioned later out of skin The portion 
just above the diaphiagm is poorly supplied with blood, and this is 
another source of danger Turner advocated thorough investigation 
by loentgen rays, endoscopv and palpation, and if doubt still remains 

as to the clinical indication for opeiation, an exploratory operation 

It IS impossible to go into detail as to the various forms of approach 
and technic in a shoit abstiact, but the entire article w'ell merits reading 
The point is made that all patients complaining of dysphagia or obstruc- 
tion are potential victims of cancel of the esophagus and the esophagus 
should be immediately investigated by all the methods at the disposal 
of medical scientists Turnei agieed wuth Jackson that cancel of the 
esophagus tends to be slow m development and late to metastasize 

Edwards reported the successful removal of the entire thoiacic 
portion of the esophagus by the transpleural route in a patient suffering 
from basal cell carcinoma of the low^ei thud of the esophagus The 
operation was pieceded by artificial pneumothorax of the left lung 
In the course of the operation the right pleura had to be opened, and 
positive pressure was applied to the right lung After operation the 
an was aspirated fioin both pleuial sacs, and the lungs w'^eie reexpanded 
wuthout difficulty 

32 Turner, G G Carcinoma of the Oesophagus The Question of Its 

Treatment by Surgery, Lancet 1 67-72 (Jan 11) 130-134 (Jan 18) 1936 

33 Edwards, A T Transpleural Removal of Total Thoracic Oesophagus, 
Proc Roy Soc Med 29 188-190 (Dec) 1935 



NEW~KIRCH— TUMORS OF NOSE AND THROAT 


109 


Mathews and Schnabel^'* reviewed 108 neciopsies in cases of cai- 
cinoma of the esophagus The salient point of their leport was the 
discoveiy that 20 3 per cent of the lesions were nonstenosing and had 
caused no symptoms lefeiable to the esophagus Fuither interesting 
facts weie the compaiatively biief survival of patients with this -type 
of involvement and the apparent lack of lelationship between the 
activity of the giowths as measured by the Bioders’ classification, the 
'clmical couise and the tendency to stenosis Mathews and Schnabel 
concluded that in cases in which theie aie loss of weight, pain in the 
'chest, vomiting and hoaiseness but roentgenologic findings are negative, 
esophagoscop}' should be employed 

34 Mathews, R W , and Schnabel, T G Pnmarv Esophageal Carcinoma, 
Mith Especial Reference to a Nonstenosing Variety A Chnicopathologic Stud} 
Based on One Hundred and Eight Necropsies, JAMA 105 1591-1595 (Nov 
16) 1935 



News and Comment 


ADVISORY BOARD FOR MEDICAL SPECIALTIES 
The annual meeting of the AdMsorj Board for Medical Specialties, which is 
the coordinating board of the twelve certifying boards in the various special 
fields, the Association of Medical Colleges, the American Hospital Association, 
the Federation of State IMedical Boards of the United States and the National 
Board of Medical Examiners, w'as held at Atlantic City, N J, on June 6, 1937 
The following officers w'ere elected president, Willard C Rappleje, MD, 
New York, vice president, W P Wherrj', MD, Omaha, secretary-treasurer, 
Paul Titus, M D , Pittsburgh , executive committee, W B Lancaster, M D , 
Boston, and R C Buerki, M D , kladison, Wis 

Dr Louis B Wilson, of Rochester, klinn, the retiring president of the board, 
was elected an emeritus member 

THE AMERICAN BOARD OF OTOLARYNGOLOGY 

An examination w’as held in Philadelphia on June 7 and 8, 1937, prior to the 
meeting of the American Medical Association Ninety-four candidates were 
examined, of this number, seventy-two w'ere certified 

An examination will be held in Chicago on Oct 8 and 9, 1937, before the 
meeting of the American Academy of Ophthalmology and Otolaryngology^ Pros- 
pectne applicants for certification should secure application blanks from the 
secretary. Dr W P Wherry, 1500 Medical Arts Building, Omaha 
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Ph\sicvl Impairmexts of De\f Childrex G L Drenxax, Illinois M T 
70:254 (Sept) 1936 

In a sur\ey of fifU -eight children entering the Illinois School for the Deaf 
in 1936, Drennan and his associates found that 56 9 per cent came to that institu- 
tion as a result of acquired deafness, and 396 per cent uere congenitallj^ deaf A 
congenitallj deaf child, thej found, maj be the \ictim either of frankly hereditari 
forces or of an obscure lesion Owing to the constant intermarriage between 
deaf-mutes and the fact that speaking and hearing members of such families often 
ha^e deaf-mute children, congenital deaf-mutes ha\e been increasing in number 
Drennan believes that it cannot be emphasized too strongly that most deafness 
IS partial and acquired Deafness of all tj'pes is more easily prevented than cured, 
and the efforts toward prevention of deafness co\er the entire field of biologic 
activitj 

Afemngitis was the etiologic factor in 27 2 per cent, whooping cough, in 18 per 
cent All those deaf as a result of whooping cough were deafened before the^’- 
were lj4 jears of age Aleasles was the cause in 118 per cent of the cases, 
scarlet fever, in 6 per cent Follownng these, there were causes such as congenital 
S3phihs, undiagnosed feier, mastoiditis, otitis media, fracture of tlie skull, injury 
to the head, typhoid and summer complaint (cholera morbus) Of the group 
studied 73 per cent became deaf before the age of 5 and 64 per cent before the 
age of 2 Among those under 2 jears of age, wdiooping cough and meningitis 
were each the cause in 28 5 per cent, and measles m 9 5 per cent The control of 
infectious diseases and skilled attention to the ears when complications are present 
will do much to dimmish the frequency of deafness from these causes 

This group of fifti -eight children studied from the point of view of general 
ph>sical defects exclusne of deafness presented an interesting challenge, that is, 
90 per cent of the group showed one or more physical defects besides that for 
W'hich they were admitted to the school , 80 per cent show'ed defects w’hicli neces- 
sitated medical attention Of the group w ho w^ere deafened by 2 years of age, 100 
per cent show'ed other physical defects The need to prevent these physical defects 
antedates the school age 'b 3 ’^ five and a half or six 3 'ears Proper care m infancy 
and immunization against diseases for w'hich active immunizing agents are avail- 
able wall accomplish much tow'ard perfecting the development of children Earh’^ 
diagnosis of the infectious diseases and prompt administration of indicated anti- 
toxins, vaccines or antiserums are impiortant in pre\ enting the dire complications, 
wdiich are frequenth more serious than the disease itself 

Barboor, Peoria 111 [Am J Dis Child ] 


Nerves of the Dura Mater of the Posterior Craxi\l Fossa axd Their 
Importance in the Diagnosis and Surgical Treatment of Petrositis 
C F Porta, Arch ital di otol 48.289 (May) 1936 

Porta made an anatomic study of the innervation of the dura mater of the 
posterior cranial fossa and found" that it is constituted by the trigeminus ner\e 
through the ophthalmic ner’ie and by the Aagus through the posterior branch of 
the meningeal nerve from the jugular ganglion Because of the relations of these 
nerves wuth those of the dura of the petrous bone and of the special innenation 
of the latter, the author states that the retro-orbital and occipital pain that are 
constant m petrositis originate, respectively, m the ophthalmic branch of thp gas- 
serian ganglion and in either Arnold’s ner\e (a branch of the ophthalmic ner\e) or 
the branch of the meningeal ner\e of the lagus The Upe of pain — retro-orbital or 
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occipital — IS of diagnostic value for the presence of petrositis, for determination 
of the location of the petrositic process and, in this connection, for the selection 
of the petrositic cells, either anterior or posterior, which should be opened at the 
operation Editor’s Abstract 


Cl ASSIFICATION OF FLAMMATION S OF TIIF PFTROLS PVRAMID A TOBFCK, Arch 

f Ohren-, Nasen- u Kehlkopfh 141 61, 1936 

In this report Tobeck aims to bring order into the confusing and partlj mis- 
leading terminologj of the otogenic, inflainmatorv, c\tralab\rinthine processes of 
the petrous P 3 'raniid He bases his classification of these disorders on the anatomic 
and structural conditions of the pneumatized or non-pneumatized petrous piramid 
He further emphasizes the importance of the correct evaluation of the inflamma- 
torv histopathologic changes in apphing terms to the \arious subgroups of 
inflammation of the pjranud 

In gning attention to these factors he was able to de\isc a classification which 
does justice to all clinical as well as pathologic-histologic requirements For the 
mam group, which includes all subgroups, he recommends the term otogenic e\tra- 
labj'rmthme pyramidal inflammation He also differentiates two subgroups (1) 
the suppuration of the pvramtdal cells with its various subhpes and (2) osteo- 
mjehtis of the pjramid Editor’s Abstr\ct 


P0SITI0^AL VfrTIGO AND VeRTIGO-PRODUCING POSITION, POSITIONAL NYSTAGMUS 

AND N-iSTAGMUs-PRODUCiNG POSITION E RuTTiN, Moiiatschr f Ohrenh 
70 257 (March) , 455 (April) , 523 (May) 1936 

Ruttiii defines as positional vertigo the \ertigo that deielops when the head 
or the head and body change position and as \ertigo position that position vhich 
produces \ertigo In the same manner he defines positional nvstagmus and 
nystagmus position In this paper he reports and discusses a number of carefully 
observed cases that throw some light on this phenomenon He disregards the 
various labvrmthme disorders m which c\crv shifting of the head or of the head 
and bodv elicits vertigo and nystagmus, having discussed them in a previous 
report Under the heading of positional vertigo and positional nystagmus he 
wishes to take up only those cases m which one or several definite positions 
result m vertigo and nystagmus He assumes that a pathologic process of the 
vestibular apparatus (in the restricted sense), that is, of the utriculosaccular 
apparatus or its central portions, is the causal factor m these cases To be sure, 
there are cases m which the utriculosaccular apparatus as well as the semicircula'’ 
canals are involved Among the types of nystagmus that are elicited by dis- 
turbance of the semicircular canals, the horizontal and rotatory types are generallv 
accompanied by a shifting of the vertical meridian, and the vertical type, by a 
shifting of the equator of the cornea For horizontal and vertical nystagmus this 
IS readily understandable, since there is no inclination of the meridian but onl) 
a shifting However, in rotatory nystagmus there are shifting and inclination of 
the meridian It must be noted that the nj'stagmus which frequently develops m 
the cases of pure positional nystagmus shows pure rotation, that is, onlv inclina- 
tion of the meridian, without shifting, or pure wheel turning The author desig- 
nates this latter tvpe of nystagmus as “wheel-turning nystagmus” and emphasizes 
that there are not three but four basic forms of nystagmus horizontal, vertical, 
rotatory and wheel turning His observations indicate that this wheel-turning 
nvstagmus is characteristic for pathologic changes in the utriculosaccular apparatus, 
whereas the horizontal, rotatory and vertical types of nystagmus indicate involve- 
ment of the semicircular canals 

After an analysis of several groups of cases the author concludes that the 
diseased as well as the healthj side maj’- be m the nystagmus position and the 
nvstagmus position mav elicit homolateral and contralateral nvstagmus, irrespectne 
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of whether it is the diseased or the health} side Thus, the cases demonstrate that 
neither the nystagmus-producing position nor tlie direction of the positional nystag- 
mus permits a conclusion as to the side of the lesion This impossibility to deduce 
the side of the locali7ation of the pathologic process from the nystagmus position 
or from the direction of the positional nystagmus applies even to cases of cerebral 

Editor’s Abstract 


Clinical Asplcts oi Conclsmon or Tin Ear in a Stroke of Lightning 
GLADK orr, Monatschr f Ohienh 70 289 (March) 1936 

Gladkoff reports obsci vations on several patients who sustained injuries from 
lightning One patient, who had been at the telephone when lightning struck, had 
the sensation of falling from a great height He sustained second and third degree 
burns on the left shoulder, in the a\illa, on the abdomen, on the scrotum and on the 
leg The author reports the results of examination of the cochlear and the ves- 
tibular apparatus The coclilear function was reduced The examination of the 
vestibular apparatus disclosed no spontaneous nystagmus, and changes in the posi- 
tion of the head produced no pathologic reflexes, although the anamnesis revealed 
severe labyrinthine reactions ('feeling of a fall from a great height and cerebral 
vertigo) 

The author further describes the results of examination of four other patients 
The patients complained of a gi eater or lessci impairment of hearing, particularly 
immediately after the lightning had struck, and of noises in the ears One patient 
had petechial hemorrhages in the tympanic membrane and hyperemia of the auditory 
meatus In another patient a blood clot was found in the center of a dry perfora- 
tion The region behind the car was burned in this patient In two other patients, 
m whom the lightning had left no visible traces on the head, the author observed 
reduction of the air conduction for low as well as high sounds The impairment 
of hearing was greater on the side on which the lightning had struck The bone 
conduction was reduced in all cases The Weber reaction was lateralizcd in the 
direction opposite to the side on which the lightning struck 

Editor’s Abstract 


Surgical Curettement or the Petrous Pyraxiid S Unterberger, Ztschr f 
Hals-, Nasen- u Ohrenh 39 381, 1936 

Unterberger says that in case of suppuration of the petrous apex in the course 
of acute or chronic otitis media with or without Gradenigo’s syndrome, the cus- 
tomary surgical methods arc often inadequate to insure drainage of the pus and 
to prevent or cure meningitis He describes a new method for the opening and 
curetting of the suppurating pyramidal apex by waj of the internal ear, not from 
the posterior cranial fossa but rather from the middle fossa and not, as formerly, 
through the entire internal ear but through only the attic of the internal car 
above the facial nerve and the internal auditory meatus, which in its attic portion 
near the fundus is opened m this intervention 

Tlie author maintains that this is the shortest w-ay to the pyramidal apex, it 
being much shorter than the wav through tiic internal ear from the posterior 
cranial fossa Another advantage is that it is much less dangerous There is no 
interference with the sigmoid sinus and with the bulb of the jugular vein, as is 
the case in the method in which the approach is by way of the posterior cranial 
fossa Moreover, the internal auditory meatus is not opened in such a manner that 
It IS entirely obliterated so that portions of the brain wull push forw'ard and 
cause obstruction The facial nerve is better protected than in the other method 
The removal of the interfering portions of tlie labjriiith is considerabl} facilitated, 
for chiseling on a precipitous and extremely hard bone surface w'lth the added 
danger of possible injur\ to the dura mater which is necessary in case of 
approach from tlie posterior fossa is a\oided in the author’s method During the 
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entire inter\ention the petrosa itself remains tighth connected \\ith the tabular 
part of the occipital bone and with the other parts of the temporal bone Thus, 
there is no danger that it maj break off and make difficult or impossible the 
further penetration of the apex Moreover, the method pro\ides a better survey 
and more effectne drainage than do other procedures Editor’s Abstract 


Milivrv Tobercuiosis and Otitis Media E ZirriFR, Ztschr f Hals-, Nasen- 
u Ohrenh 39 391, 1936 

Ziegler points out that the literature contains reports of numerous cases m 
which miharv tuberculosis with simultaneously existing suppuration of the middle 
ear was regarded as otogenous sinus thrombosis or a cerebral abscess or caused 
other diagnostic difficulties He thinks that his report of a senes of ten cases, all 
of which were obscr\cd at the same clinic, permits a better estimate of the 
symptomatology and the differential diagnosis than does the study of single cases 
A sur\ey of the reported cases reveals the difiicult\ of recognizing at all or early 
enough the mlhar^ tuberculosis that occurs with otitis media, for in only three 
of eight cases w’as the miliary tuberculosis suspected or detected while the patient 
was still alne The author analyzes once more the ^a^ous symptoms in order to 
throw' light on the points that are important for early' recognition He takes up 
miliary dissemination, products e, caseous and cirrhotic tuberculosis, the general 
manifestations and the indications for surgical intcr\ention He says that sus- 
picion of miliary tuberculosis should not cause the postponement of a necessary 
operation In the conclusion he expresses the hope that his report has sharpened 
the perception for recognition of miliary tuberculosis in cases of a simultaneouslv 
existing otitic disorder Editor’s Abstract 


A Method of Testing Onf Ear H Meissner, Ztschr f Hals-, Nasen- u 
Ohrenh 39 415, 1936 

Meissner points out that it is often necessary to test the hearing capacity of 
one ear, particularly of one w'lth impaired hearing In this case it is important 
but difficult to exclude the hearing of the normal ear He mentions and evaluates 
the methods that have been tried to accomplish this and states that at his clinic 
an electrical noise apparatus has been de\ eloped by Langenbeck 

With this apparatus the author made tests similar to those w'hich Bunch 
reported haimg made with an American electrical noise apparatus His experi- 
ments w'ere made on normal persons and on persons w'lth deafness of one ear He 
found that whenever it is essential to deafen one ear completely in order to 
determine the deafness of the other, it is advisable to use an electrical noise 
apparatus, for these deafen completely and do not produce artificial deafness m 
the other ear This is of practical importance in deciding the advisability of a 
labyrinthine operation and in the diagnosis of tumor of the brain With the 
electrical noise apparatus of Langenbeck the author succeeded in completely 
excluding the hearing of one ear, without greatly' impairing that of the other 
ear Thus, he w’as able to corroborate the results obtained bv Bunch, but he admits 
that a correct technic is important In experiments on persons with unilateral 
deafness, it W'as determined that even if a headphone is used which is w'ell sealed 
against the air and w'ell isolated against bone conduction, a measurable portion 
of sound reaches the other ear and that the hearing capacity of an impaired ear 
cannot be exactly determined if it is approximately 60 decibels less than that of 
the other ear In such cases, an electrical noise apparatus must be used Tests 
on persons with unilateral conduction deafness or deafness of the internal ear 
should be made with both methods The author thinks that in this manner simu- 
lation of unilateral deafness can be determined Editor’s Abstract 
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Pharynx 

Control of Tonsil and Adenoid Bleeding Louis M Pearlm\n, M Rec 
143 194 (March 4) 1936 

In the removal of tonsils and adenoids the surgeon meets with factors peculiar 
to bleeding from tonsils and adenoids 1 It is difficult to see and to grasp the 
bleeding vessels because they are hidden by the soft palate and the anterior pillars 
and by the tongue 2 The teeth constitute another barrier 3 Blood maj be 
swallowed for some time and remain unobserved until it is vomited 4 The parts 
operated on cannot be placed entirely at rest 5 The parts cannot be aseptically 
dressed 6 A clot formed in the tonsillar fossa is prone to stimulate further 
bleeding by stretching the tonsillar fossa A history of bleeding should make 
the physician take all the usual preventive measures before operation Treatment 
should be instituted at once directly to the bleeding parts Pearlman recommends 
and discusses the following agents for stopping the bleeding (1) a lamb’s wool 
tampon, (2) artery clamps, (3) chemical cautery, (4) posture and (5) astringent 
drinks 

Reports on six cases conclude the article 

Williamson, New Orleans [Am J Dis Child ] 


Transitory Bacteremia Following Tonsillectomy Fischer and Gottdcnker, 

Wien khn Wchnschr 49 177 (Feb 7) 1936 

Among the explanations which Fischer and Gottdenker offer for the recru- 
descence of an old process, such as nephritis, polyarthritis or endocarditis, or the 
causation of a new disease, such as septicemia, following a tonsillectomy are 
transmission of bacteria from the wound to the blood stream, resorption of 
exotoxins or endotoxins from the surface of the wound and an allergic reaction 
m which bacterial proteins are resorbed by the wound and act as allergens The 
object of the investigation was to determine whether the first of these conditions, 
namely, the entrance of bacteria into the blood stream, is possible after tonsil- 
lectomy 

The authors made investigations of the blood (obtained from the cubital vein) 
five minutes before and five minutes after tonsillectomy and also two, twelve and 
twenty-four hours later Among fifty-one patients thus investigated, sixteen 
showed the presence of bacteiia in the blood stream after tonsillectomy The 
maximum bacteremia was observed two hours after the operation From twehe to 
twenty-four hours after operation the blood was always sterile In the sixteen 
cases m which organisms were present the following bacteria were found 
anhemolytic streptoccoci, seven times , pneumococci, once , Staphylococcus aureus- 
haemolyticus, three times , Staphylococcus albus, twice, and Staphylococcus aure js- 
anhaemolyticus, three times A relation between the bacteria cultn^ated directly 
from the tonsils and those from the blood could not be proved The indications 
for tonsillectomy were recurrent sore throat with or without general symptoms 
(polyarthritis or endocarditis) The operation was usually undertaken some time 
after the angina had subsided and only once immediately after an attack For 
control, the blood of fifteen patients who underwent other operations, such as 
resection of the septum, was observed In one case Staph aureus-anhaemolj ticus 
was found, in the remaining cases blood cultures were sterile 

Schwarz and Frisch noted bacteremia in three of eleven patients immediately 
after tonsillectomy Two hours after tonsillectomy Bartlett and Pratt found 
streptococci in 6 per cent of the cases Wirth could find no evidence of bacteremia 
after tonsillectomy^ in forty-five patients 

Abt, Chicago [Avr J Dis Child ] 

Difficulties of Histologic Diagnosis of Malignant Processes of the Epi- 
PHARYNN K WoiFF, Ztsclir f Hals-, Nasen- u Ohrenh 39 344, 1936 

Wolff directs attention to the great service rendered by Graff in showing that 
m malignant tumor with obscure origin the primarv focus may be in a locality 
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which hitherto has rccen eel little attention m the postmortem e\aminations, namely, 
the nasopharynx and its accessory caMtics Graff s merit is especially great, 
because he also deyised a method that permits exposure of the nasopharjnx, which 
gnes a good sur-vej o\er the legion 

The author describes two malignant processes of the epiphareiix, m which the 
new technic of Graff was emplojcd The cases arc especialle noteworthy because 
of the peculiar manner in which the processes spread and particularly because they 
show' the histologic-diagnostic difficulties that are encountered in the examination 
of a single section In the first case, the postmortem examination confirmed the 
existence of a tumor of the epipharenx The hmph nodes of the neck had nearlj 
all become transformed into tumor-likc nodules The h mph nodes of the pulmonary 
lulus w'ere likewise enlarged Howeecr, the case Instore contains nothing regarding 
hiperplasia of the hmphatic tissues of the intestine The most surprising aspect 
was presented bj the stomach, for tumor nodules were found in all portions of its 
mucous membrane I he tumor in the epipharenx gaec at once the impression of a 
malignant growth 

After giying a detailed description of the histologic aspects, the author sajs that 
on account of the \arious cell forms it might be justifiable to think of “the peculiar 
tumors suggesting granulomas,” which Krauspe had obseryed in the upper air 
passages and m the digestne tract Krauspe suggested the term sarcomatous retic- 
uloendothehosis Wolff saj s that in the reported case a sarcoma existed, which 
originated m the reticulum After demonstrating that the process w'as neither 
lymphogranulomatosis nor h mphosarcoma, he concludes that the growth was a 
retotheliosarcoma In the second case the aspects of chronic inflammation pre- 
dominated Howeyer, a cervical Ijmph node re\calcd signs of malignant grow'th 
In the conclusion Wolff emphasizes once more that in case of a tumor in the 
region of the neck, in which the origin is obscure, the region of the nasopharynx 
should always be carefully examined Editor’s Abstract 


Nose 

Sinusitis in Childrfv L\wrence K Guxdrum, Arch Pediat 53 287 (May) 
1936 

The subject of sinusitis is review’ed bj Gundrum The tipe most frequently 
seen in children is a low' grade catarrhal sinusitis The treatment w'hich the 
author has found most successful is the displacement irrigation suggested by 
Proetz The medicament used is either 0 5 per cent ephedrine in a phj siologic 
solution of sodium chloride or 0 5 jier cent phenol in light liquid petrolatum The 
author states that recently he has nad fa\orable results w'lth diluted bacterial 
antigens Slightly better results w'ere obtained by the use of stock rather than 
autogenous antigens 

The treament consists of a 10 per cent solution of bacterial antigen m a 0 125 
per cent solution of neosjnephrin in a phj siologic solution of sodium chloride 
The concentration of the antigen is graduallj increased until a maximum of a 
50 per cent to 100 per cent solution is reached The stock antigen consists of 
staphylococci, streptococci and Bacillus coh 

Three case reports are included in the paper 

Orr, Buffalo [Am J Dis Child ] 


Indications for Surgical Treatmfnt of Suppurations of the Maxillarv 
Sinus F Ipolni, Alonatschr f Ohrenh 70 401 (April) 1936 

Ipolyi thinks that a puncture of the sinus should be made in every case m 
which the presence of suppuration has been determined or in which the subjective 
or objective symptoms, the diaphanoscopy or the roentgenogram indicate the 
presence of such a process A puncture giving a positive result should always 
be followed by irrigation New suppuration usually jields to this treatment 
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However, if the symptoms of perforation become noticeable or the tension is too 
severe on account of an excessive amount of pus, a wide endonasal opening is 
advisable Thus, the evacuation of the secretion is facilitated and can eventually 
be accelerated by daily irrigation A radical operation is raiely necessary in acute 
cases, only if the severe symptoms do not disappeai after the wide opening and 
if necrosis or perforation must be suspected, is such an intervention justified 
Systematic irrigation counteracts even a considerable percentage of the chronic 
suppurations At the author’s clinic, irrigations are usually tried for from five 
to six weeks If this treatment does not effect cure, a more extensive interven- 
tion IS resorted to, such as a wide opening A radical operation is necessary 
only if irreparable changes have taken place in the mucous membrane 
Ihe Luc-Caldwell method is the radical operation that is most often resorted 
to at the author’s clinic, because it gives a good survey, causes the least 
dental complications and does not cause disfigurement Denker’s operation is 
performed at his clinic if interventions on the ethmoid and the sphenoid sinus are 
required simultaneously and in case of tumor Of 1,413 patients with empyema 
of the maxillary sinus, who came up for treatment at the clinic m the course of 
eleven years, the condition of 921 responded to irrigation , in 320 it was cured by 
the wide endonasal opening made according to the Lathrop-Claoue method, and in 
167 It required radical operation (the Luc-Caldwell, Denker or Sturmann pro- 
cedure) Editor s Abstr vct 

Congenital Epithelial Dlcts and Cysts or the Back of the Nose C E. 

Benjaaiins, Nederl tijdschr v geneesk 80 1886 (May 2) 1936 

Benjamins delivered a clinical lecture on some observed cases of congenital cysts 
and ducts of the back of the nose, which never communicate with the cavity of the 
nose and which show an exclusively dermoid chaiacter Especially toward puberty 
further development is possible The source of the deviations is extensively 
discussed The treatment should always be surgical 

van Cueaeld, Amsterdam, Netherlands [Am J Dis Child] 

Miscellaneous 

Pathologic Histology or the Crico-Arttenoid Joint L Horbst, Alonatschr. 

f Ohrenh 70 48 (Jan ) 1936 

Horbst points out that the literature contains several reports on inflammatory 
changes of the crico-arytenoid joint in rheumatism, typhoid, gout, gonorrhea and 
other conditions However, since there is as yet no record of systematic examina- 
tion of this joint and its histologic changes under various conditions, it is the 
author’s aim to supply information about this problem In the course of exaniina- 
tion of thirty-four cnco-arytenoid joints, he observed changes of the capsule as 
well as of the cartilaginous and the bony portions of the joint The incidence of 
the interruptions in continuity and the formation of large synovial villi that are 
frequently rolled up or in balls in the variformed bays of the capsule indicate 
that their development is related to the articular mmements that take place under 
plnsiologic conditions Occasionally, detached m11i are pushed into the articular 
space, and here they undergo hj’^alinization and calcification The pathogenesis of 
the changes of the cartilaginous covering of the joint are explained with considera- 
tion of the function of the joint The cartilaginous corering nearlj always show's 
loosening and fraring in its surface layer as w'ell as areas of w'cariiig down and 
formation of villi The superficial frajing out and wearing dow'ii cither of the 
socket or of the head of the joint cause roughness of the surface and further 
wearing down may result m disappearance of the cartilaginous corering In 
addition to these changes resulting from mechanical rvear on the articular surfaces 
Horbst m trvo cases obserred at the osteocartilaginous margin small foci of 
traumatic destruction, rrhich rrcrc filled rrith granular detritus In three cases 
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he detected that as a result of these mechanical and traumatic impairments of 
the articular cartilage, medullary spaces and vascular formations had penetrated 
through the zone of calcification of the articular cartilage into the uncalcified 
cartilage In this connection Horbst calls attention to studies by Pommer and 
Lang, which revealed that such processes of vascularization and ossification of the 
articular cartilage characterize the beginning stage of arthritis deformans 

Editor’s Abstract 

Suppuration of the Middle Ear, Accessor\ Nasal Sinuses and Pharynx in 
Patients with Diabetes B Kecht and H Dibold, Ztschr f Hals-, Nasen 
u Ohrenh 39 288, 1936 

Kecht and Dibold point out that m operations on the ear, nose and throat, as in 
all surgical interventions, the existence of diabetes mellitus involves special indica- 
tions and contraindications After mentioning the indications and contraindications, 
the authors discuss the preparation of the diabetic patient for surgical treatment 
and then describe their own observations on seventeen cases of suppuration of the 
middle ear and on three cases each of suppuration of the accessory nasal sinuses 
and of peritonsillar suppuration On the basis of these observations they conclude 
that the course of acute otitis media is different in diabetic patients in that it leads 
to mastoiditis more often than in nondiabetic patients 

The mastoiditis of diabetic patients as a rule shows no peculiarities , a deficiency 
of symptoms could not be observed The mortality for mastoiditis was higher in 
the diabetic patients when it was compared with the mortality of nondiabetic 
patients of all age groups (23 5 per cent compared to 10 9 per cent) , however, it is 
approximately the same if only the older patients are taken into consideration In 
young persons, the prognosis is on the whole rather favorable, even if the diabetes 
is severe However, in older persons (beyond the age of 55) with other disorders, 
such as tuberculosis, vascular disease, anemia or cachexia, the prognosis is 
unfa^orable In this latter group of patients it is therefore advisable to operate 
early, whereas in younger persons an expectant attitude is permissible Suppura- 
tion of the accessory nasal sinuses and peritonsillar suppuration have no unusual 
aspects in diabetic patients From the internistic point of view, the authors empha- 
size that the existing suppuration exacerbates the metabolic disorder and that there 
IS improvement as soon as the focus of suppuration is removed For this reason a 
surgical intervention is more urgent for diabetic than for nondiabetic patients 

Editor’s Abstract 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

Regulai Monthly Meeting, Apiil 5, 1937 
Ira Frank, M D , Pi csidcnt 
Walter H Theobald, MD, Seactaiy 

PROGRAM PRESENTED BY UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE 

Swellings of the Neck Dr R B Malcolm (by invitation) 


The following cases were observed 


Tumors and cysts 

250 

Location of tumors and cysts 


Tuberculous adenitis 

100 

Submaxillary triangle 

72 


— 

Carotid triangle 

163 

Total 

350 

Muscular triangle 

15 

Origin Epiblastic 


Origin Mesoblastic 


Cysts 

46 

Cysts 

2 

Tumors 

127 

Tumors 

25 

Benign 

28 

Benign 

12 

Malignant 

99 

Malignant 

13 



Hodgkin’s disease 

40 



Leukemia 

10 

Siibmavillaiy Tuangle- 

—The lesions 

in the parotid gland included the 

follow- 


mg benign tumors, 23 — mixed tumors, 22, papillary cystadenoma, 1, malignant 
tumors, 15 — adenocarcinomas, 12, squamous cell tumors (papillary), 2, cystadeno- 
carcinoma, 1 

The results in benign tumors were excellent, although there were some 
instances of recurrence requiring a second operation The results in malignant 
tumors were disappointing Four adenocarcinomas developed m previously exist- 
ing mixed tumors 

The lesions of the submaxillary salivary gland included 3 cysts, 4 mixed tumors 
and 1 adenocarcinoma 

Two cysts of the sublingual salivary gland were observed 

There were 30 resections of the submaxillary triangle for carcinoma of the 
hp, 6 for metastatic carcinoma and 2 for malignant melanoma 

Cyst of the thyroglossal duct was observed 20 times The result in 19 lesions 
was excellent, 1 required a second operation Cystic hygroma was observed once 

Carotid Tiiangle — Branchial cyst was observed in 19 cases The results in 
all these were excellent In every case the cyst arose from the second cleft In 
every case it was deep to the posterior belly of the digastric muscle and superficial 
to the stylopharyngeal muscle and lay between the external and the internal carotid 
artery 

Branchiogenic carcinoma was observed in 4 cases In 3 resection was per- 
formed and the jugular vein Avas taken away Two patients died within a week 
after the operation, the third lived eighteen months In the fourth case the 
grow'th involved the vein and the carotid arteries in a ivoman aged 70, so no 
attempt was made to remove it 
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Tumor of the carotid bodj' was observed in 2 cases In the first case the growth 
was a malignant tumor, and attempt at removal was unsuccessful The patient 
filed some months later The diagnosis was ganglioneuroblastoma In the sec- 
ond case a woman aged 37 had a small mass in the region of the bifurcation 
of the carotid artery The mass was thought to be a lymph node, but on exposure 
the color made the diagnosis It was successfully removed, the adjacent sheath 
of both carotid arteries being taken with the tumor The blood pressure at the 
commencement of the operation was 120 systolic and 80 diastolic, and on traction 
on the tumor it fell to 70 systolic and SO diastolic When the tumor and the nerve 
attached to it were removed, the pressure went up to 100 systolic and 75 diastolic 
After the operation the pressure went up to 180 systolic and 80 diastolic It 
persisted at that level for several months and gradually came down to normal 
Microscopic examination showed an adenoma of the carotid body, measuring 
6 by 4 by 3 cm , 

Metastatic carcinoma was observed 73 times The tumors were secondary to 
carcinoma m the tonsil, pharynx, tongue, lip, larvnx, esophagus, thyroid gland, 
stomach and even the lung, adrenal glands and other areas, which could not be 
differentiated Of particular interest were 4 metastatic hypernephromas and 4 
neurocytomas 

Lymphosarcoma was observed in S cases , in 5 the growth was of the h mpho- 
cytic type and m 3 of the reticulum cell type This group was of particular 
interest on account of the variation in size and the softness to the touch Clini- 
cally, this condition resembles Hodgkin’s disease 

Other tumors of mesoblastic origin included fibrosarcoma, 2 , lipoma, 9 
These were all subfascial and were of the dissecting type, so that when they were 
completely removed practically the whole neck was exposed 

Lymphangioma was observed in a child aged 10 years On removal, the 
growth was found to arise from the radicles of the right lymphatic duct Neuroma 
was observed in 1 case and neurofibromatosis in 1 

Hodgkin’s disease was observed 40 times This series gave the greatest varia- 
tion m the histologic changes In some cases it was difficult to differentiate them 
from those m lymphosarcoma 

Leukemia was observed m 10 cases The onlv operation was removal of tissue 
for biopsy except in 1 case, in which I did a total thyroidectomy as an experiment 
to reduce the basal metabolic rate, hoping to improve the condition The patient 
died in six weeks 

Mnsculai Tuangle All the 15 cases of swelling in the muscular triangle were 
instances of carcinoma of the thyroid gland The results followmg thyroidectomy 
and m some cases removal of the adjacent involved lymph nodes were disappoint- 
ing One interesting case was observed in a girl aged 11 years 

All these cases are from the records of the Research and Educational Hospital 
of the University of Illinois College of Medicine or from mv private practice 

Roentgen Rav Studies of the Soft Tissues of the Neck Dr Paui H 
Holinger (by invitation) 

The soft tissues of the neck lend themselves readily to roentgen stud\ This 
is due to the variation in density of the gross structures The trachea, entirely 
hollow and containing air serves as a perfect background against which the soft 
structures and the larvngeal cartilages may be silhouetted 

Such studies, both anatomic and pathologic, have been carried on since shortly 
after Roentgen’s discovery , of note are the works of Sheier, Thost, Iglauer, Hay, 
Mosher and the Jacksons 

The value of roentgen studies of the soft tissues of the neck is dependent on 
cooperation between the roentgenologist and the laryngologist The final evalua- 
tion of the pathologic condition must be made by comparison of the direct obser- 
vations and the roentgenograms, one study supporting the other 

For infants and children, as well as in adults for whom indirect examination 
of the hj popharynx and larynx is impossible, the roentgenogram is indispensable 
in making a preoperative diagnosis This makes a blind approach unnecessari 
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Special roentgen studies must be made of the soft tissues of the neck in cases 
■of dyspnea, hoarseness and dysphagia These studies are indispensable in cases 
of foreign body, pharyngeal, larjmgeal or tracheal tumor and esophageal obstruc- 
tion They are of special value in the fitting of tracheotoni}'- tubes The extent 
and clinical course of a lesion, benign or malignant, may frequently be determined 
more accurately on the roentgenogram than by direct examination In no instance, 
however, can the film be substituted for direct examination and biopsy 

DISCUSSION 

Dr Francis L Lldlrlr The time allowed is not adequate for speakers of 
such wide experience to present all this material and do justice to it, nevertheless, 
they have covered a great deal of ground 

Dr Malcolm’s experience with 350 cases certainly accounts for his enthusiasm, 
especiall}'- due to his profound respect for and knowledge of anatomy and pathology 
So far as laryngologists are concerned, difficulty arises m confusing swellings of 
the neck, particularlj'^ in the early stages, with Ijunphadenitis of pharyngeal origin 
When this particular type of lymphadenitis fails to respond to therapj’-, they begin 
to think of abscess, and when leukocytosis is absent together with fever, fluctuation 
or tenderness, tliey often suspect tuberculous adenitis affecting the cervical glands, 
especially if the process involves both sides 

The branchial cysts are interesting If one were confronted with a history 
that the mass had been present for a long time and had faded to increase in size, 
one might suspect the presence of a cyst 

The lymphoblastomas for which Dr Malcolm presented the histopathologic 
observations are interesting Hodgkin’s disease was illustrated with a particularly 
excellent slide I think material aid is being given by the roentgen rays alone in 
those cases, possibly with the therapeutic test if the lesion responds to roentgen 
therapy 

Bronchiogemc carcinoma or tumor arising from bronchial remnants occasion- 
ally confronts one A branchioma increases rapidly m size Usually such a 
growth IS located in the upper anterior cervical triangle The patient consults 
the physician with hoarseness, otalgia and pressure symptoms Metastatic tumors 
of thyroid, laryngeal, pharyngeal and sinus origin as well as those due to leukemia 
occasionally present themselves 

The mixed tumor Dr Malcolm showed on the lantern slides presented three 
different types of tumorous pathologic changes, with malignant degeneration in one 
section This interesting case history dated back to 1912, the patient having had 
eleven resections before I referred her to Dr Malcolm I am indeed sorry that 
Dr Malcolm did not have more time to cover fully the details of such interesting 
cases 

Dr Holinger’s paper illustrates the value of the roentgenogram of the neck as 
a definite corroborative, diagnostic and prognostic aid He has presented an excel- 
lent selection of material which emphasizes the importance of the close study of 
the films, which add much to information concerning the structures in this region 
The short time allowed the essaj ist did not permit his covering every type of tumor 
or pathologic change that might be visualized in this region The neoplasm and 
destruction due to tuberculosis and syphilis and the like can also be visualized m 
the roentgenogram Dr Malcolm and Dr Hohnger presented something well 
worth while 

Dr Waitfu H Thiodud I had a somewhat selfish motive in asking Dr 
Malcolm to discuss spellings of the neck, for I have been confronted with cases 
which were troublesome in diagnosis and I thought that some of the rest of the 
members might be having the same difficultj 

A patient who had a swelling of the neck was recently referred to me from 
Berlin, and I was impressed u ith the fact that no Ian ngeal examination had been 
made when she was in the United States two \ears before At that time her 
tonsils were remoicd because of the ceriical suellmg Subsequent examination 
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in her native country disclosed the presence of a sarcoma at the base of the tongue 
After vigorous roentgen therapy the swelling and the lesion disappeared 

I wish Dr Malcolm in closing would tell something about the treatment of 
inflammatory swellings of the neck by roentgen therapy 

De Robert B Malcolm I believe that every patient with tuberculosis of the 
neck in which there is no fluctuation should be treated with roentgen rays That 
gives excellent results If there is fluctuation, an incision should be made, the 
pus evacuated and the wound sewed tight and treated with roentgen rays For 
other inflammatory swellings I think Hilton’s is the method of choice 

I feel that all tuberculosis reacts well to roentgen rays Some of the sarcomas 
melt away after treatment with radium and roentgen therapy, but, unfortunately, 
they return with increased vigor and the terminal result is well known In the 
treatment of lymphosarcoma roentgen therapy is hopeless 

Abscess of the Brain Dr Eric Oldberg (by invitation) 

Abscesses present a multiplicity of problems, and each abscess is a problem 
in itself in that its position, the type of organism which infects it, its age, the 
amount of walling off present, the amount of edematous brain surroundng it and 
the seriousness of the damage which its presence produces are all factors which 
influence judgment as to treatment 

This paper outlines the radical and conservative methods of treatment in 
general use I favor conservative treatment for most abscesses, with repeated 
tapping and eventual extirpation, if necessary Statistics are given as to favored 
sites for abscess, and experiences with the several varieties are detailed 

DISCUSSION 

Dr. Percival Bailey (by invitation) I used to think I knew something about 
the treatment of intracranial infection, but as I grow older — and I am not so very 
old — I find that every time I do something I wish I had done something else For 
me the anxious period is not that in which there is an abscess fairly well developed 
but that in W'hich the otologist has done a mastoidectomy and the patient has a 
drop in temperature and begins to feel better and then shows symptoms again 
That IS the anxious period not only for the otologist but for the neurosurgeon 
What is going on^ Is the patient getting a reinfection of the mastoid, is he 
getting an infection of the sinus that will go on into meningitis, or what’ It is an 
anxious period for every one concerned with the case, and it is the period in which 
the patient is most difficult to treat, for what the physician is to do depends on 
the diagnosis, and a diagnosis has to be made quickly He has to make up his 
mind what he will do or whether he will do anything If the patient goes on for 
a week or two and does not die, the physician usually has plenty of time to make 
up his mind what he will do and what the condition is 

Suppose that the patient has an abscess and has gone on for a w'eek after his 
second rise in temperature and that he obviously has no meningitis, for spinal 
punctures have been made and have revealed only a few cells, he is not showing 
a daily high temperature and there are no bacteria in the blood stream He 
probably has no mhstoiditis , so there is no reason to operate again, but he is verv 
sick, vomits and perhaps has some headache and some swelling of the optic disks 
The physician then begins to think that there is some infection w’hich has passed 
through the meninges and into the brain Then what is he to do’ From some 
bitter experiences I have come to feel, as Dr Oldberg does, that the less one 
does the better If necessary, one may make a small opening and attempt to 
aspirate the abscess That should be done only if the patient has choking of the 
optic disks and increased intracranial pressure, so that he cannot go on without 
something being done By tarrjnng one runs the risk of infection passing into 
the ventricles, so that the patient has ventriculitis and secondarv meningitis, but 
I think the risk is less than that from interfering with the abscess at that stage 
If one simply takes a needle and punctures the abscess and aspirates repeatedlj, 
as often as is necessary, sometimes the abscess will heal A.t any rate, it will 
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sterilize itself and build a thick ^%^all, and one wll not have to ojierate on it 
immediatel}' Dandy’s statements lead one to believe that healing will ahvajs 
happen, but I think that opinion is exaggerated 

If one punctures tlie abscess several times and the s}’^mptoms continue to 
recur, how shall one treat the abscess ^ Under those circumstances, as Dr Oldberg 
indicated, one ma\ act in any of several waj’-s One may put in a drain, allowing 
the abscess to collapse on itself and allownng the dram to extrude itself so that 
the lesion will heal In some cases, however, after the dram is extruded and 
the wound closes, an abscess forms beneath and has to be operated on subsequent!} 
Another method is to open the dura widely and allow the abscess to extrude itself 
That will happen, but m many instances some of the brain will extrude itself mth 
it, and hemiplegia and other unpleasant things are likely to follow A third 
method of handling such an abscess has recently been used to a great extent in 
Pans, particularly by Vincent and his associates This consists of puncturing 
several times until the abscess forms a firm wall and then extirpating the abscess 
as if it were a tumor That had happened before this treatment n-as introduced, 
but by accident 

Vincent now has a large number of cases in which he has deliberately extir- 
pated abscesses in that way, ivith excellent results I was so impressed with his 
work that I hai e done it myself and have succeeded well I think this is an advance 
m surger}% but I am not willing to advocate it for e\ery case on the basis of m} 
own experience — 1 case in which extirpation was done b} accident and 1 in which 
it w^as intentional It may happen that one attempts to do this wuth the \entricles, 
the meninges and ever}’'thing wide open and is unfortunate enough to rupture the 
abscess That happened to me recently I was enthusiastic about my first success 
and W'as attempting to extirpate another abscess So I did — ^I made an incision 
around the wall of the abscess and behind it and was just about to extirpate it 
when pus began to well out, then I found a fresh daughter abscess just behind 
the other I thought that w'as the end of the patient The meninges and the ven- 
tricles w^ere wnde open, and there w^as pus m the ventricles, m the meninges and 
all over the brain Sulfanilamide was given by mouth, and although the organism 
was a hemolytic streptococcus the child got w'ell I took the bone flap off, opened 
the abscess widely, packed gauze into the cavity from w^hich I had extirpated the 
abscess and let the fluid dram out, and the child got well The recoiery can be 
credited to sulfanilamide or not, just as one w'lshes 

I feel that one should puncture an abscess repeatedl} until it has time to W'all 
itself off If one is obliged to continue puncturing it and it continues to reform, 
then one has a choice of two things — either to insert a rubber dram or to extirpate 
the abscess as they do m France I am much impressed wnth the latter method 
and shall continue to use it until my results teach me not to do so 

Concerning the time when infection first gets into the cranial canty, I ha\e 
never been able to make up m} mind I have been horrified at wdiat otologists 
do but have not been able to convince myself that I could do any better I used 
to be told that one should never enter an infected area but should make another 
wmund entirely separate and dram through the opening It has ahva}s made me 
shudder to see an otologist open an abscess in the mastoid, put a hemostat through 
the dura and allow spinal fluid to come out I ha\e ahvays been sure that menin- 
gitis w'ould occur, but to my surprise it has occurred in few'- cases I think the 
answer is that the spinal fluid w'ashes the infection outw'ard and the opening is 
soon closed b\ edema and adhesions So w’hen infection is just getting into the 
cranial cavity I am satisfied to let the otologist do what he wishes and see wdiat 
will occur I haie not been able to make am suggestions as to w’hat else to do 
and have ahrajs hoped that the otologist w'ould produce a cure in that stage 
After that i>enod is oier, if a patient begins to acquire an abscess of the brain, 
I feel more inclined to take a hand and try to do something for him 

Dr Eric Oldberg I w'lsh to thank Dr Bailej for his discussion and to repeat 
that mj experience has been most faAorable wnth consenatue methods of treat- 
ment I lia\e resorted to radical methods onh when the former ha\e failed 
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PSYCHONEUEOTIC SYMPTOMS IN OtOI AR\ NGOLOGIC PrACIICC Dr AlFRED P. 

Solomon (by invitation) 

A classification of the clinical manifestations of psyclioneuroses is presented, 
objectifying the problem of their management by the otolaryngologist 

The conversion hysterias, conversion aphonia, deafness, anosmia and loss of 
taste, are exemplified and their symptoms discussed The importance of recog- 
nizing that conversion hysteria represents a satisfying psychoneurotic adjustment 
to an emotional conflict or conflicts is stressed The psychoneurotic adjustment is 
distinguished from the secondary gain achieved by tlie presenting symptom in 
securing attention, interest and sympathy The problem of treatment in relation 
to the unconscious purposefulness of this phase of the conversion symptom is 
explained 

Anxiety hysteria, hypochondriac fixation, schizophrenic hypochondriai and 
manic-depressive somatic delusions are presented as a second group, because the 
patients seek treatment for somatic symptoms without organic basis Common to 
all IS an anxious wish to be treated palliatively or surgically in the presence of 
rejection of the recognition of the conscious or unconscious emotional problem 
involved Much emphasis is placed on the fact that the patients prefer organic 
explanations and that their oft expressed willingness to submit to an operation is 
not evidence of the organic nature of the complaint 

This group IS superficially differentiated by tbe response of the patient to 
reassurance by the attending physician The nature of tlie transference relation- 
ship is explained 

The patients with anxiety hysteria are shown to be grateful for reassurance 
and more eager than those with the other psychoneuroses of this group to listen 
to a psychogenic explanation 

The hypochondriac fixations are exemplified by case reports to bring out the 
deep-seated intensity of the fixation ideologv and the attending dangers of doing 
anvthing surgically about the symptoms It is pointed out that the patients resent 
reassurance This is contrasted with their characteristically vituperatne demands 
for surgical treatment 

The schizophrenic hypochondriac patients are shown to be even inoie refrac- 
tory to reassurance and to be even poorer operative risks Such treatment often 
intensifies the conditon A warning is issued about the paranoid tendencies that 
sometimes follow operation on such a patient 

The patients with manic-depressive psychoses with somatic delusions, the latter 
often so prominent that the consequent demands for treatment mask the primary 
depression, are grateful for reassurance but are unable to hold the relief from 
anxiety thus gained, although they are even more suggestible to hints dropped 
that a pathologic condition may exist when the anxiety is thereby increased The 
deep-seated feeling of guilt existing in this disease is shown to motivate the 
symptoms 

Another type of condition, psychoneurosis induced by the use of artificial aids, 

IS described, with attention drawn to the fact that the artificial aid is objected to 
because of reasons which are related to previous personality problems If these 
emotional conflicts are kept in mind when the use of the artificial aid is discussed 
with the patient, the wearing of it is made much easier 

DISCUSSION 

Dr Francis L Ledereu Lest Dr Solomon’s paper be taken facetiously, 

I wish to say that this constitutes to my mind one of the most important subjects 
that could come before the society It can well be said that if one eliminates the 
commonplace things from practice one will have no practice, but I think it is 
better to say that if one eliminates the psychoneuroses one eliminates most of 
one’s practice If careful consideration is given the many conditions which Dr 
Solomon has so \Vell presented, physicians will recognize many of the patients 
who have consulted them One must have a feeling of guilt for having abetted 
psychoneurotic persons in many instances It is common practice, if no organic 
disease is found, to resort to swabs, sprays and tampons I do not know whether 
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Dr Solomon’s treatment is better or more effectne than that, but I feel that m 
man} cases the condition has been made worse b}" the classic therap} Since I ha"\e 
a\ ailed nwself of the experience of men in Dr Solomon’s field, I have found mam 
interesting entities such as he has presented tonight Perhaps he could more 
adequatel}" hav'e covered the ground had he giv^en more case reports, and those 
present would recognize their Air Joneses and Airs Smiths, for whom tonsils- 
were removed or other treatment was given but w'hose s}'mptoms did not subside, 
and the ph3'Sician justified himself by thinking that he did them no harm and 
perhaps some good I have found suggestive therapeutics a serious menace in this 
special field of medicine I am reminded of the patient who comes in with some 
small grow'th on the tongue and thinks it is carcinoma The physician knows it 
IS lymphoid tissue but he remov'es it to impress the patient Then he thinks he 
has reassured the patient with a negativ'e report of the biopsj, but the patient 
comes back and the phjsician applies silver nitrate, and finallj the patient becomes 
discouraged and the same process repeats itself in many other hands This is only 
one of the manv tjpical acts in the course of special practice 

I think one can study these problems with interest and profit therebv 
Dr. Alfred P Solomox I wish to tliank Dr Lederer for vvdiat he has said. 
He has indicated that he has a clear understanding of these problems 

I do not offer a method of treatment but merely make a plea that phvsicians 
understand what thev are doing and why they do it 
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OSTEOMYELITIS OF THE FRONTAL BONE 

REPORT OF EIGHT CASES 

RicHA'ioND McKinney, md 

MEMPHIS, TENN 

For several 3eais an increasing amount of attention has been given 
to osteomyelitis originating m the fiontal sinuses and extending to the 
fiontal bone, with a gi owing recognition of the clinical impoitance of 
this condition 

The following notes and conclusions aie deducted from observations 
made on a senes of patients coming to the chanty service of the John 
Gaston Hospital m Memphis The surgical work was done largely b} 
associate Dr Charles K Lewis, of the depaitment of otolar3’'iigology 
of the Univeisit3' of Tennessee College of Medicine, and the pathologic 
study b3^ Di Leo Hairis, of the laboiatoi3'- of that institution 

Although one writei, Woodvaid, concluded that osteom3'ehtis as a 
complication of fiontal sinusitis is comparatively raie and that no one 
has repoited moie than 3 cases occuning under his personal observa- 
tion,^ my obseivation has been that in the majority of cases of osteo- 
m3fehtis of the fiontal bone the fiontal sinuses have been the source 
In our seivice at the John Gaston Hospital there have occuired dur- 
ing the past two yeais not less than 12 cases of osteom3^ehtis of the 
fiontal bone The histones of 8 cases are piesented heie, and in 
seveial of these cases the frontal sinuses definitel3f were the point of 
origin Frequentl3, traumatism of a sinus is an active factor in pio- 
ducing the disease 

The patients ranged in ages fiom 13 to 40 thus beaiing out the 
assertion that since this is a condition involving the diploe, the more 
maiked development of this tissue during adolescence and 30ung adult 
life is largely instrumental for the greatei incidence of osteonw elitis 
in the period befoie middle life 

Read at the Sixtieth Annual Congress of the American Lar\ ngological Asso- 
ciation Atlantic Cip, N J, Itlaj 4, 1938 

1 Y'oodi\ard F D OsteomAchtis of the Skull Report of Cases Occurring 
as the Result of Frontal Sinus Infection with Staph\ lococcus P\o"enes- Aureus 
J A M A 95 927-930 (Sept 27) 1930 
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The pathologic picture of this condition has been so thoroughly 
presented by Mosher and Judd - and various others, especially hy 
]\'Iosher, that it scarcely is necessary to go into this in the present report 
of cases Suffice it to say that the infection found in most of our cases 
Mas predominantly staphylococcic, although other bacterial organisms 
may have been present This infection, as is well known, extends by 
the diploic veins, with localized abscesses in the bone marrow 

The symptoms are clearly defined, for usually edema and frequentl) 
redness extend from the orbital ridge to the hair line rather quickly, and 
there is a low grade septic rise in temperature, although the patient may 
be free from fever In only'” 2 of our cases, hoivever, was there a definite 
leukocytosis 

The diagnosis in a number of the reported cases has been made 
on the basis of the clinical symptoms alone, without microscopic evidence 
of pathologic changes in sections of bone, but doubtless osseous changes 
M'ere present, as the clinical findings were so definite 

1 am of the opinion that this condition occurs much more frequently 
than M'ould be judged from the number of cases reported and that in 
some cases in vffiich the diagnosis is merely chronic frontal sinusitis 
the infection is m reality complicated by osteomyelitis 

This IS an insidious disease, and unless of the fulminating type, in 
which development of the process is rapid, the amount of involvement 
of bone found at operation may be surprising One of our patients was 
subjected to three operations before we were convinced that all of the 
diseased bone was removed 

While extensive removal of the frontal bone, including the inner 
table, may be necessary, the dura rapidly becomes covered by granula- 
tions, and the soft tissues thicken and afford ample protection to the 
brain We have not observed our patients nho were operated on long 
enough to note the regeneration of bone seen by Furstenberg,® but 
doubtless a certain amount of regeneration does definitely occur in the 
ymunger patients during the course of years 

In operating on these patients we have not followed any definite 
procedure but mainly have sought to remove all of the diseased bone, 
vdiich can be done only by thoroughly reflecting the soft tissues covering 
the frontal bone and then biting and chiseling the cheesy bone aiivay 
until Avhat is judged to be normal bone is encountered The amount of 
bone to be removed at times is appalling, but without thorough removal, 
operation is useless Roentgenograms are useful as guides but are 
occasionally misleading, as bone macroscopicalh apparentty in good con- 
dition IS sometimes undergoing osteomy elitic changes 

2 Mosher, H P , and Judd, D K Laryngoscope 43 153-212 (March) 1933 

3 Furstenberg, AC Tr Am Larj'ng, Rhm &. Otol Soc 36 434-439, 1930 
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Tfie mortahn- rate m our series was about the same as that reported 
by others • 3 of the 8 patients died 1 of meningitis another from abscess 
of the brain and another from a concurrent bronchopneumonia. Lewis ’ 
found the mortalit}* rate much higher after an operation on a sinus in 
whicli conclusion I must concur 

The treatment is essenriall}' surgical prompt and thorough in order 
to avoid possible mdeed probable leptomeningius abscess of the brain 
or thrombophlebitis. 

"With tliese brief introductori' remarks. I shall report more or less 
in abstract ornng to their large number the cases comprising this series 
Three of the most mterestmg are given m detail Complete records 
witii roentgenograms the report on the blood chemisny and other details 
are in the hospital files but could not be given other than simoptically 

REPORT OF CASES 

Ct.se 1 — K. a Vkhite boy 13 jears of age vas admitted to the Isolation 
Hospital on Xov 2 1936. v.nth a diagnosis of ensioelas This pronsional diag- 
nosis was trade because there were redness and svelhng of one siae of the face 
extending from tre supraorbital arch to the hair roots which had been present 
for several dajs pnor to admission Roentgenograms showed extensne involve- 
ment of the ethmoid cells and also invohement of the frontal sinus on that side. 
Immediatel}* the ethmoid cells of this siae were drained with the patient under 
general anestresia but in a snort while parsmusitis de\ eloped, ana the frontal 
and ethmoid smuses were then drained The frontal bone was found to be 
soft and bluish t^-pically osteomi elitic in appearance. The child being ciabetic. 
naa httie resistance, and three dajs later meningitis deielopeo which brought 
death on December 7 The vhhe blood cell count jUSt before the first operation 
V as 8 520 

This case was undoubtedly one of fulminating osteomyelitis 
beginning m the ethmoid cells Owing to the child s general condition 
I doubt verv' much indeed if treatment, however radical and early w’ould 
have been of any value in prevennng the fatal termination 

C iSE 2 — B. L a Xegro aged was acrmtted to the hospital on Dec. 29 
1935 wnth the histoiy that he was struck over the glabella witli a cottcn scale 
six weeks before acmissmn His temperature aieraged arcane 101 F when Me 
vas aanuttea to the hospital and he was pcorly Ge> eloped and poorh* nounshec 
Roentgenograms showed what vas apparently osteom\ elitis of tne frontal bone, 
nasal bone and ethmoid cells The white o'ood cell co_nt was ratner low 
being 3 650 

On December 31 the paUent vas gi\en ether and an incnsion was made along 
the ngnt eicbrov aown to tre bore Tne penosteam of tne rignt frontal s'nus 
was elei'ated and a p'ece of necrot’c bone was remoied. pas and granulatio'’ tissue 
being curettca from the frontal SiHuS cown to and irclacirg the nasal bone and 
tne nasal process of tne maMlIa Tf^s vas remoied and the wo-nd was oackec 
with iccoform gauae 


- Lew* ' C K Iklcmphis Ivf J I3*2y-29 (”Fcb 1 195S 
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On Jan 7, 1937, there apparently being more involvement of the bone, the 
previous incision was reopened after anesthetization with procaine hydrochloride, 
and the discoloration of the bone was found to extend farther toward the floor 
of the frontal sinus and over the bridge of the nose The discolored bone was 
removed, and a quantity of granulations and necrotic bone was cleaned out of 
the ethmoid capsule On January 19, since the wound was not healing as satis- 
factorily as was expected, it was reopened, the anesthetic being administered 
intratracheally this time, and the edges of the bone previously exposed were 
found to be in good condition with the exception of a small area over the bridge 
of the nose This was removed, and from that time on the man had an unin- 
terrupted convalescence 

The pathologic laboratory reported that the sections of bone showed chronic 
osteomyelitis 

This case is interesting in that it showed that failure to remove even 
the smallest portion of diseased bone when there are osteomyelitic 
changes may continue to give rise to unfavorable symptoms Further, 
it may be of some interest to note that three different kinds of anes- 
thetic were used for the three different opeiations, for no especial reason, 
however 

Case 3 — W H, a Negro 23 years of age, was admitted to the hospital with 
the historj of swelling and inflammation in the right eye for three or four days 
before admission, which he thought were due to a cold in the head Cellulitis 
was present in the right eye, the temperature ranged from 101 to 102 F , the 
leukocyte count was 13,600, and the patient appeared toxic There was decided 
tenderness over the right frontal bone Roentgenograms showed increased density 
of the right antrum and right ethmoid cells, apparently due to the presence of fluid 

The next daj', with the patient under nitrous oxide and ether anesthesia, the 
bone over the right frontal sinus was removed, and a quantity of foul-smelling 
pus was liberated The ethmoid sinuses were opened, and the bone was found 
to be necrotic Bluish, soft bone above the right orbit was extensively removed 
The patient was later discharged to the outpatient department and m a short 
while was discharged as cured 

The bone removed was not examined by the pathologic laboratory, but it had 
the typical appearance of osteomyelitic bone 

Case 4 — T M , a Negro aged 22, was admitted to the hospital in February 1937 
He stated that he had been struck over the left eye seven months before, after 
which a swelling developed, which ruptured, leaving a fistula discharging thick 
creamy pus There was no fever His leukocyte count was 9,450 On the basis 
of a roentgen examination the diagnosis of chronic unilateral pansmusitis, with 
present activity, was made 

With the patient under colonic anesthesia, the right frontal sinus was opened, 
and the bone surrounding the fistula was found to be necrotic This was removed, 
and the sinus was cleaned of pus and granulations The pus showed a growth of 
Staphylococcus aureus of the hemolytic type The laboratory reported that the 
specimens of bone removed revealed chronic osteomyelitis 

The wound continued to dram, and the patient returned to the hospital for 
reoperation on two occasions The last time, in October 1937, roentgenograms 
showed some cloudiness of the frontal sinus but no extension of the osteomye- 
litis Anesthesia was induced intratracheally this time, and the old incision was 
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reopened Tlic disease of the bone was found to be progressing not only along 
the cut edges of the bone but over the right frontal sinus and well up on the frontal 
bone in the midlinc The bone showed the characteristic discoloration and moth- 
eaten appearance of osteomyelitis 

All bone that appeal ed to be diseased was removed, the resection being carried 
back into the bone around this area in an effort to remove all traces of ostcom}e- 
htis The dura was covered by granulation tissue The denuded field was painted 
with iodine, the dura was covered with a greased iodoform pack, and the scalp 
was closed, as is usually done at operation in eases of this character Skin clips 
were used on the edges of the scalp to control bleeding 

Postoperative treatment, liesidcs the usual irrigations with saline solution and 
the administration of sedatives, consisted of the administiation of large doses of 
sulfanilamide and two transfusions of blood The man w'as discharged a month 
after admission, with only a small gap between the eyebrows still open When seen 
over three months afterw-ard, he was free from any further symptoms of osteo- 
myelitis At this time he was cautioned to come into the outpatient department 
every day for dressing This he failed to do, and after about three months he pre- 
sented himself at the office in a sciious condition lie had gone to klississippi, 
where he was working, and had permitted the wound to close too quickly, with the 
icsult that an epidural accumulation of pus developed Pie was immediately sent to 
the hospital, where an effort was made to save his life by establishing drainage, 
but m a short while he died from toxemia 

Casl 5 — H M, a Negro aged 19, was admitted to the hospital in September 

1936, with a complaint of purulent discharge from the right eye with swelling 
of tlie lid of two days' duration Roentgenograms made on his admission showed 
marked cloudiness of the rigiit ethmoid cells with only moderate involvement of 
the other corresponding accessory sinuses Through an external opening the 
ethmoid cells were drained of a thick white pus Shortly afterward, the patient 
was discharged, apparently much improved, and was instructed to return to the 
outpatient department, wdicrc he could be kept under observation pending sub- 
sidence of tlic acute s>mptoms Iwo months later he was readmitted to the 
hospital, the incision not having healed , there was a small fistula, from which 
pus W'as draining There was no pam or fever, and his general condition was good 

With the patient under colonic ether anesthesia, the old incision was reopened 
and enlarged, and the bone covering the right frontal sinus and ethmoid cells was 
found to be necrotic, with pus in the frontal bone Resection of this bone w'as 
earned up to what was apparently healthy tissue, and the man was discharged 
on March 9, 1937 Since then, so far as is known, there has been no recurrence 
The laboratory diagnosis was chronic osteomyelitis 

Case 6 — M H, a Negro aged 25, was admitted to the hospital on Sept 25, 

1937, with pansinusitis of the left side and spontaneous rupture of the corre- 
sponding frontal sinus , he also had bronchopneumonia About two weeks before 
his admission headache and pain in the left eye developed, the eye began to 
swell and became inflamed, discharging a purulent material The patient had some 
fever and light rigors, all of which increased m seventy up to the day of his 
admission There was a leukocyte count of 13,200 

An external incision was made, and the frontal bone was exposed This was 
found to be necrotic, bluish and cheesy, and thick pus was evacuated from the 
frontal sinus and ethmoid cells of this side The patient's condition would not 
admit of further operative treatment, and he was returned to the ward for 
observation The temperature continued to follow a septic course, and a blood 
culture on March 10 was reported positive for Streptococcus haemolyticus This 
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septic condition, together with bronchopneumonia, which the patient had at the 
time of admission, was responsible for his death on March 16 The bone removed 
showed chronic osteomyelitis 



Fig 1 — Photomicrograph showing spaces of bony absorption (i) in which 
degenerated bone cells are visible , also irregular haziness of osteoid tissue, denoting 
a destructive process Osteoblastic activity in the margins of bone is indicated by 2 
and chronic inflammatory cell infiltration by 3 


Case 7— M H, a Negress aged 39, entered the hospital complaining of pain 
and tenderness over the eye and forehead of one year’s duration These symptoms 
increased in severity, until they were almost unbearable She ascribed the origin 
of this trouble to an acute cold in the head 
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Edema and tenderness \\ere found o\er both supraorbital regions, extending 
upward to the hair line Roentgenograms of the bone under!} ing this area 
showed it to lla^e a moth-eaten appearance The temperature was 100 F and 
the total white cell count 9 400 



Fig 2 — Photomicrograph showing osteoblastic activity in the margins of bone 
(2), w'lth regeneration of bone Spaces of bony absorption are indicated b} 1 and 
chronic inflammatorj' cell infiltration by 3 


Anesthetization w'as obtained with avertin and procaine hydrochloride, and an 
incision was made supraorbital!} This w^as bisected by a vertical incision extend- 
ing up be}ond the edematous area, forming two triangular flaps When the flaps 
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were retracted, the bone was found to be dark purple and necrotic A triangular 
section of the bone was removed, and with it a fragment of dura about the size 
of a 5 cent piece The dura was discolored and bled freely, but there was no 
indication of abscess formation Because of loss of blood and the uncertainty 



Fig 3 — Photomicrograph showing chronic inflammatory cell infiltration (i) 
characterized by a few polymorphonuclear leukocytes, plasma cells and many 
lymphocytes In addition, a desmoplastic reaction is noted Spaces of bony 
absorption are indicated by 1 and osteoblastic activity in the margins of bone by 2 

of blood donors for a transfusion, it was decided to postpone the completion of 
the operation until later The laboratory reported that the bone showed chronic 
osteomyelitis 
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After a weeks interval dur.ng vhich the patient receuea 550 cc of blood 
intrav enouslv avertin was administered and the inasion v as reopened The 
remainder of tne ciseased bone was removed Vith enough of the normal bone 
to insure a reasonable margin of safetv looine v as painted over the aura and 
bone a greasea loaoform pack vas placed ov er the dura and drains v’ ere 
inserted Tne edges of the scalp were then pulled looseh together to prevent 
retraction Tne postoperative treatment consisted of the administration of large 
doses of sulfanilamide irrigation of the vouna v ith phvsiologic solution of 
sodium chloride ana another transfusion Convalescence was uneventful and 
four montns after operation there was found no sign of an actn e pathologic 
process 

C-vSE S — M R a Negress aged 22 vas admitted to the hospital complaining 
of a severe pain ove^- the rignt antrum and eve v ith headache, fever and regular 
chillv sensation for tne past three veeks There was penorb tal edema of the 
ngnt eve and. cheese with extension of the edema tovaro the hair line of tlie cor- 
' responding side T1 ere v as a v hite blood cell count of 17 900 Accoroing to the 
roentgenograph.c report there v as chronic pansinusitis v ith fluid m the right 
antrum and tre right frontal bone appeared ostcomvehtic 

An external frontal resection vas oone With removal of the bone high on this 
side. Tne patient vas discharged from tne hospital a number of davs later 
but returned in about a week with extension of the inflammation upv ard from 
tl’e ngi t irontal s.nus 

With the pat'cnt unaer intratracheal anesthesia the right frontal sinus the 
ethmoid sinuses ana the antrum v ere again cleaned out ana cneesv bone v as 
removed for some distance above tne right frontal sinus This vas founa to be 
osteomv eiitic. Wnen the paticnt was seen a number of months later she vas 
free from sv-mptems ana appeared to oe ent.relv well 


899 ilaaison Avenue 



PREOPERATIVE MANAGEMENT OF ACUTE 
STREPTOCOCCIC MASTOIDITIS 

E MILES ATKINSON, MD, FRCS (Eng) 

^EW YORK 

When Ambroise Pare said that he dressed the wounds but God 
healed them, he was enunciating in the metaphysical manner of his age 
a physiologic fact of profound importance Without the presence m the 
body of those defensive and reparative mechanisms which come into 
action as the result of injury, whether mechanical or bacterial, the' 
organism could not survive, but Pare alone of his age appreciated and 
acknowledged this fact Four hundred years later we of the medical 
profession are scaicely less ignorant of what immunity actually is 
Immune bodies, opsomns and the like, are, when all is said and done, 
only postulates to explain a pathologic theory, not proved facts, how- 
ever much we may delude ourselves Yet without this defense mecha- 
nism, whatever it may be, all our therapeutic skill and surgical technic 
would be unavailing In the treatment of acute infections m particular 
we are dependent for success on its adequacy Without such lesistance, 
without response to invasion by a pathogenic organism, the patient 
must die, while the doctor stands impotently by 

In the days before Lister, when a surgical operation was a hazardous 
adventure for both patient and surgeon, the physician was content to 
await the localization of an infection, as made manifest by the presence 
of an abscess, in order that the minimum of surgical interference, with 
its attendant risks and pain, should be necessaiy With the advent of 
anesthesia, the appreciation of antiseptic and aseptic principles and the 
improvement m surgical technic, the art of surgery leaped ahead and 
operations began to be undertaken which before were beyond contem- 
plation It must be almost unbelievable to the present generation of 
students that it was only in 1866 that Lister began to operate anti- 
septically in a cloud of carbolic acid spray, that the first successful opera- 
tion for a tubal pregnancy was done by Lawson Tait in 1883, before 
which time the condition was regarded as invariably fatal, and that when 
m 1901 the coronation of Edward VII was postponed on account of 
acute appendicitis and Treves undertook to operate, all medicine held 
Its breath at the risk of a royal laparotomy 

As time went on and experience accumulated, surgery was divested 
of its fear and operation came to be undertaken more readily and more 
easily, until one passed in the space of fifty years from an era virtually 
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asurgical to one of superabundance Novvheie was this excess more in 
evidence than in the light iliac fossa, unless it was in the tonsillar region 
Judgment gave way befoie dexteiity Not least was this the case in 
the tieatment of acute infections As a lesult to a great extent of 
the success of early opeiation in abdominal emeigencies, and especially 
in the tieatment of acute appendicitis, it became the custom to open 
areas of infection at an increasingly early stage, without thought for 
the undeilymg pathologic piocess In cases of sti eptococcic infection 
of the linger, that lethal condition to which the medical piofession is 
paiticularly liable, the aiea was widely incised, and extensive operations 
weie peifoimed on acutely inflamed bones at the earliest opportunity, 
legal dless of the fact that immediate appendectomy depends for its 
success on removal of the entiie infected oigan with its contents When 
this condition does not apply, when infection occuis in an oigan which 
cannot be excised in its entirety, the aiguments m favor of eaily sur- 
gical inteivention fall to the giound Then the function of therapy 
IS to await and encouiage localization of the infection and the foimation 
of an abscess, which is to be incised for the sole purpose of giving exit 
to pus as and when it is foimed Premature surgical intervention before 
the formation of an abscess can do nothing but harm by opening fresh 
tissue spaces to infection and inteifeiing with mechanisms of defense 
which have ah eady come into play ^ 

In the mastoid region this aigument applies with especial force 
Here is a bony structure which cannot be excised — moreover, a struc- 
ture which more often than not is widely pneumatized and whose air 
cells are directly continuous with othei groups of air cells which honey- 
comb, to gi eater oi lesser degree, the petrous poition of the temporal 
bone Furthermore, its loof, a thin sheet of bone, is also the floor of 
the middle fossa of the skull and presents only a tenuous barrier to 
invasion of the cranial cavity A virulent infection of the mastoid, 
then, IS pregnant with danger If ill timed intervention is allowed to 
interfere with the natuial protective processes, infection may be widely 
spread, and with dire consequences Exenteration of a mastoid process 
even of diploic type befoie localization has occuried opens up a large 
area of fresh and unprotected tissue through which direct invasion of 
the blood stream can take place Infection, likewise, can pass through 
cells in the petrous portion of the temporal bone to the apex, there 
to produce an abscess or meningitis or both, or the meninges may be 
infected directly from the mastoid itself These calamities are not mere 
speculative possibilities — they happen 

1 Handfield- Jones, R M Infections of Fingers and Hand, Lancet 2 833 
(Oct 10) 1936 
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TYPE or MASTOIDITIS 

The type of mastoiditis with which these disasters are* likely to be 
suftered is only too well known to otologists It appears in the course 
of an epidemic of influenza, of infection of the upper respiratory tract 
or of a specific fever The organism is nearly always a streptococcus 
of a virulent strain, usually hemolytic The history is that of an acute 
illness, which may be improving when there is complaint of sudden 
earache and rise of temperature The drum head, which m the early 
stages IS injected only, rapidly becomes scarlet and edematous, if it is 
incised, a thin serous fluid teeming with organisms, usually hemolytic 
streptococci, exudes from the middle ear m small quantity In twenty- 
four hours or so there is definite, increasing and extending tenderness 
of the mastoid, and the patient is alarmingly ill, with all the evidence 
of a severe intoxication — ^liigh temperature, rapid pulse, diy skin, furred 
tongue, extreme lassitude In rare instances of a fulminating infection, 
invasion of the blood stream occurs apparently coincidentally with that 
of the ear and cairies off the victim within two or three days, usually 
with meningitis A patient of mine, a woman of 56, died within thirty- 
six hours of onset She went to bed one night apparently well, having 
been nuising her son through influenza, and woke up in the night with 
earache , when seen by me a few hours later, she already had early 
signs of meningitis She died next morning, overwhelmed by the 
infection, with not a flicker of reaction to it 

It IS obvious that operation cannot avail in such a case, but probably 
eveiy otologist has fallen at some time into the temptation to operate 
in the early stage of a less severe infection If so, he has found an 
acutely inflamed bone which oozes profusely blood and a thin serous 
fluid full of organisms, but nowhere pus, nowhere a cavity, nowhere 
any sign of limitation — an uncharted sea of bleeding bone If he is 
fortunate, there follows only a stoimy ten days, but not mfiequently 
septicemia ensues, from which the patient is lucky if he escapes with no 
worse than a fixation abscess m joint or pleura (chart 1) 

The course of wisdom, however, is not to operate, which means that 
one will have to withstand the natural desire of anxious relatives for 
action This stand not uncommonly requires considerable courage to 
maintain, for if an operation has been performed, even if the result 
was not successful, it is always thought that at least all was done that 
could be done, while if the face of the physician has been set inflexibly 
against operation and ultimately the outcome is fatal, doubt invariably 
creeps into the minds of the relatives as to the wisdom of the course 
adopted, and this doubt is not concealed In these days a greater self 
confidence and a largei judgment are required to withhold operation 
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than to advise it Nevertheless, I am convinced that such an attitude 
IS light and that a seiious complication has nevei been waided off m 
a case of streptococcic infection by premature suigical inteivention It 
may be objected that sometimes one’s hand is foiced by circumstances, 
such as till eat of meningitis I submit that the onset of the complica- 
tion will only be hastened by intervention befoie the infection has been 
brought undei contiol Sn David Wilkie, of Edinbuigh, referring to 
acute infection of the fingei, put the matter succinctly He said “You 
only need three things when you aie called to such a case — a Biei’s 
bandage, a 40 cc syringe full of antitoxic seium, and a cheeiful coun- 
tenance You can leave your knife at home 



Chart 1 —Operation was performed on the third day of illness due to infection 
of the ear The blood culture, unfortunately, was not made before, but was 
positive after, operation Note (1) the sharp rise m temperature on the tenth day, 
after omission of serum on the ninth, and the slight rise on the thirteenth and 
fifteenth days, and (2) the still unsteady temperature at the end of the third week 

PREOPERATIVE MEASURES 

General Measwes — If operation is denied, one does not therefore 
stand idle Patients with mastoiditis are suffering, at the best, from 
bacteremia, if not active septicemia, and much can be done to help 
them collect their foices against the attack In the first place, they 
are shocked by the sudden onslaught, shocked and anxious They need 
physical and mental lest Nothing can give that to them better than 
moiphine I am always at a loss to understand the prejudice which will 
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withhold the benefits of morphine from the many because of its abuse 
by the few Paget, who once suffered from septicemia, paid a glowing 
tribute to this drug Absolute rest m bed, then — not a hand’s turn 
should the patient do for himself — preferably out of doors, and mor- 
phine, are the immediate desiderata The diet is fluid, and extra fluid 
should be forced If it cannot be taken by mouth m sufficient quantity 
It must be given by rectum, into the subcutaneous tissues, or by con- 
tinuous intravenous drip Local heat should be used to relieve pain 
and to increase the blood supply It can be applied by the homely hot 
water bag, the electric pillow or a short wave apparatus 

Antitoxic Serum — In addition to these general measures, more spe- 
cific measures can be undertaken, and among these I have deliberately 
given pride of place to serum Specific serum is used m streptococcic 
disease to a much greater extent m Europe than m America, though even 
there opinion is divided as to its efficacy Lord Horder ^ and Sir David 
Wilkie, for instance, advocated its use , Professor Ryle ® was uncon- 
vinced of its value I believe that this was due partly to the variation 
at that time m the potency of different serums and partly to pusillani- 
mous dosage As for myself, I am a firm believer in serum I have 
seen case after case in which the whole picture has changed after its 
administration — too many to be mere coincidence I have records of 
cases in which the temperature dropped immediately after administration 
of serum and remained down, to rise when serum was stopped too soon 
and to fall again on its resumption (charts 1 and 2) There are, how- 
ever, two essentials to the satisfactory use of serum The first is that 
the serum must be pol}walent and of known potency, for serums vary 
much in this respect The one I was accustomed to use in England, 
with excellent results, is unfortunately not obtainable in the United 
States, but the one ^ I have employed here has proved nearly as satis- 
factory , no doubt other serums are equally good The second essential 
is that the dose must be adequate Forty cubic centimeters given intra- 
venously IS not too much as the initial dose for an adult with a severe 
infection, and the sooner it is given the better Administration of serum 
should be continued in doses of half that amount, given intramuscularly, 
at first daily and then every second day until the infection is brought 
under control It is probably unnecessary to issue a warning against 
giving the first dose without previously determining whether the patient 
IS sensitive, but the precaution is needed in these days when preventive 

2 Horder, T Observations on the Treatment of Septicemia, Brit M J 
2 594 (Oct 3) 1931 

3 Ryle, J A Natural History, Prognosis and Treatment of Streptococcal 
Fever, Guy’s Hosp Rep 81 1 (Jan ) 1931 

4 Prepared by Parke, Davis & Co, Detroit 
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serums are so frequently used Desensitization can be achieved, when 
necessary, in two hours 

Nudeimc Acid — ^This drug is reputed to stimulate leukoc} tosis, and 
clinical experience endorses the claim " I place it here not because it 
comes second in order of merit but because it can comemently be guen 
intramuscularly ever}’' second day, in alternation with serum It is 
useful to add strychnine and sodium cacodylate for their tome effects 
A suitable prescription is 

Sodium cacodylate 0 03 Gm 

Solution of strjchnine (BP) 006 cc 

Nucleinic acid (saturated) to 1 cc 



Chart 2 — Acute streptococcic pansmusitis arising during the course of scarlet 
fever, on the third day after appearance of the rash The dose of serum rvas 
inadequate, but the chart shows well tlie reaction to serum on each occasion and 
settling of the temperature at a lower level There was no operative treatment 
other than simple puncture of the antrum on the ninth day 

Blood Ti ansfusion — There is no need to sing the praises of this 
procedure here Indeed, one would like to apply a brake, for one sees 
It used so frequently without discrimination Transfusion is not a cure 
for all the ills that flesh is heir to, nor is it entirely without risk As 
far as it concerns the present matter, the case may be put thus, that in 
the absence of a satisfactory serum, transfusion should be employed, 
and preferably an immunotransfusion Ideally, blood from several 
donors should be tested for titer s^amst the offending organism and 
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the serum with the highest titer selected Failing that, any compatible 
blood will supply fresh leukocytes and antibodies which are of benefit, 
though Its mam effect is probably more that of helping the accompanying 
anemia than of combating the infection The quantity given should 
be small, not more than 250 cc for an adult, for it is not difficult to 
overload an acutely intoxicated heart 

Sulfanilamide and Allied Compounds — This drug also needs no 
advocacy, it is suffering as it is from too good a press Like transfu- 
sion, It IS no panacea, but unfortunately, as a result of certain spectacu- 
lar achievements and an initial social success, it has been used 
indiscriminately by and for all and sundry Granted that it has had 
a number of dramatic successes and that in the realm of aural surgery 
it has altered entirely the outlook for hemolytic streptococcic meningi- 
tis,® yet It must be used with discretion and with due appreciation of 
its limitations Thus, there is so far no convincing evidence that the 
drug IS of value in combating any streptococcus that is not hemolytic 
Further, in infections of the middle ear, even when the hemolytic type 
IS the offender, the results so far have been disappointing, the reason 
for which may he in the relative poverty of the blood supply to the 
middle and inner ear Again, the drug is not without its dangers, 
although, unfortunately, it can be bought casually across the counter 
Reports are increasing of cases in which agranulocytosis ® and other 
forms of anemia " follow its use, and the liability to a marked decrease 
in the hemoglobin content of the blood is well known, so it is essential 
that examinations of the blood should be made at regulai and frequent 
intervals during its administration Nevertheless, there is no doubt 
that the drug is a useful addition to the physician’s armamentarium, 
and it IS to be hoped that it will not be killed, like others befoie it, by 
too much enthusiasm 

Shock Theiapy — Of how much justification there is for the aitificial 
production of a fixation abscess by injection of turpentine I am not 
sure I have had no personal expenence with the procedure, but some 
favorable reports have been gn'en Certain it is that when nature 
performs the same function the outlook immediately impioves, so that 
one has come to regard empyema or an infected joint as the tinning 
of the tide, however unfortunate in other ways it may be On these 

5 Weinberg, M H , Mellon, R R , and Shinn, L E Two Cases of Strepto- 
coccic Meningitis Treated Successfully with Sulfanilamide and Prontosil, J A M 
A 108 948 (June 5) 1937 

6 Young, C J Agranulocytosis and Para -Amino-Benzene Sulphonamide, 
Brit M J 2 lOS (July 17) 1937 

7 Harvev, A M , and Janeway, C A The Development of Acute Hemolytic 
Anemia During the Administration of Sulfanilamide (Para-Aminobenzenesulfon- 
amide), JAMA 109 12 (July 3) 1937 



ATKINSOK—STREPTOCOCCIC MASTOIDITIS 


17 


grounds it would seem that shock therapy should ha^e its uses but 
that It should be emplo}ed late in the disease 

SIGNS OF LOCALIZATIO>' 

Eventual!} from about se\en to ten da}s after the onset of the 
infection of the mastoid, a change begins to be apparent m the patient 
He vho preMously has been apathetic and listless becomes bright and 
alert, the sallon skin becomes clear, the dull exe bright and the dry 
furred tongue clean and moist At the same time, the temperature falls 
from the 103 or 104 F mark and begins to take on a swinging character. 
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Chart 3 — Infection of the middle ear on the sixtli da> of illness arising during 
reco\er\ from acute nasopharj-ngitis Note the protein shock following intra- 
%enous injection of serum Operation, which w’as not performed until the fifteenth 
day, re^ealed localized abscess of the mastoid Note the absence of disturbance 
following operation 

being normal in the morning and 100 to 101 F in the evening, while 
the pulse steadies The blood picture which possibly showed leuko- 
penia at first, now shows leukocytosis w ith a count of 20,000 or more, 
and the tenderness of the mastoid wdiich was diffuse becomes more 
definitel} localized Still it pa}s not to be in a hurr}^ The changed 
clinical picture should be allowed to stabilize itself, and the temperature 
to settle or to take on a definite swinging character for two or three 
da}s before operation is undertaken (chart 3) I hare on occasion 
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delayed three weeks before operating Operation then will reveal the 
presence of pus, probably localized in a cavity, in any event with the 
limits of Its extent cleaily defined, the postoperative course will be 
smooth and free from anxiety, and healing will take place rapidly 

RESULTS 

It IS difficult to speak of results because of the difficulty of accurate 
comparison It is impossible to say that a certain patient would have 
died had operation not been performed immediately, any more than it is 
possible under opposite condition to maintain the reverse In an attempt 
to get something concrete with which to support the view put forward 


Results of Immediate and Delayed Opeiahon in Tzuo Gioups of 
Patients with Acute Stt cptococcic Mastoiditis 



Operation 

A 



/ 

Immediate 

Delayed 


1926 1931 

1932 1935 

Total number of patients 

19 

14 

Patients with meningitis 

2 

0 


(both died) 


Patients with petrositis (Gradenigo’s syndrome) 

3 

(1 died) 

1 

Postoperative septicemia 

3 

0 


(all bad a hsation 
abscess and recovered) 


Average number of days in hospital 

33 

27 

Number of patients with complications 

8 

1 

Number of deaths 

3 

0 


in this paper, I went through my private records for the years from 
1926 to 1935 inclusive and picked out the cases of mastoiditis which 
came into the category under discussion There were 33 cases in all, 
and these I divided into two groups one of 19 cases from 1926 to 1931 
inclusive, the period when I was still under the influence of false teach- 
ings and operated immediately on all mastoids with obviously acute 
infection, and one of 14 cases from 1932 to 1935 inclusive, when I 
followed the lines I have advocated here The results are shown in 
the accompanying table It will be seen that of the 19 patients operated 
on without delay, 8 had complications, 3 of whom died, while of 14 
patients treated expectantly only 1 had an)'^ complication and none died 
There were infections of as great seventy in the second group as in 
the first Further, the average length of stay m the hospital for the 
first group was thirty-three days, and that for the second, only twenty- 
seven days 
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SUMMARY 

An argument is put fonvaid for delay in opeiation in cases of acute 
sti eptococcic mastoiditis until localization of infection has occurred 
Preoperative management and the indications foi opeiation are dis- 
cussed The lesults of immediate and of delayed opeiation as they 
have appealed in my practice aie piesented in a table and show that 
when the expectant tieatment is adopted theie are fewer complications, 
a lower moitahty and a shortei peiiod of hospitalization 

570 Park Aienue 



OSTEOMA OF THE MASTOID PROCESS 


STANTON A FRIEDBERG, MD 

CHICAGO 

Of the bony tumors of the skull, those of the external auditory canal 
and of the accessory nasal sinuses aie perhaps the most commonly 
encountered by the otolaiyngologist Osteoma of the mastoid process 
IS infrequent in occuirence, Ha3miann ^ m 1919 was able to find but 8 
authentic cases Since that time, reports by Fiankel,“ Biuzzi® and 
Breyre ^ have appeared Because of this dearth of clinical material 
and the absence of any comparable data in the Ameiican liteiature, it 
^^as deemed advisable to lecord the following case 

REPORT OF A CASE 

M S, a Negress aged 52, came to the otolaryngologic clinic at Cook County 
Hospital early in December 1937 because of a hard mass behind the right ear, 
which had been slowly increasing in size for ten lears (fig 1) The patient recalled 
a severe blow by a fist on the involved area approximately two years prior to 
the initial appearance of the growth There had been no symptoms other than the 
progressive enlargement of the tumor and occasional transitory mild pain in the 
affected region There was no history of earache, aural suppuration or tinnitus 
Occasional dizzy spells had occurred after an abdominal operation, but these 
were unaccompanied by nausea, headache or falling Six years previouslv the 
patient began antisy'pluhtic therapy, which was continued for three years Since 
the conclusion of this treatment frequent Wasseimann tests of the blood, the last 
one in November 1937, had given negative reactions No other member of the 
patient’s family had been known to have any similar type of growth 

On examination, the teeth w^ere found to be in excellent condition There was 
a rounded bony mass on the hard palate at the intermaxillary and palatomaxillary 
suture (torus palatinus) Examination of the nasal passages and the pharynx 
gave essentially negative results The accessory nasal sinuses were equally and 
clearly visualized on transillumination There was no cervical adenopathy Just 

Read before the Chicago Laryngological and Otological Society Feb 7, 1938 

From the departments of otolaryngology. Cook County Hospital and Rush 
Medical College 

1 Haymann, D Zur Kenntms der Knochengeschwulste des Warzenfortsatzes 
(Osteoma eburneum processus mastoidei), Ztsclir f Ohrenh 78 23-32, 1919 

2 Frankel, I Osteoma of the Mastoid, Ztschr f Hals-, Nasen- u Ohrenh 
30 623-626, 1932 

3 Bruzzi, B Osteoma of the Mastoid Apophysis, Boll d mal d orecchio, 
d gola, d naso 51 263-266, 1933 

4 Breyre, C Osteoma of the Mastoid Apophysis, Liege med 28 557-558, 

1935 




Fig^ 2 — Osteoma OAerhmg the postenor-supenor portion of the nght mastom 
process 


Unnahsis and tvo Wassermann tests of the blood ga'se negati’ie results 
Determination of the blood calcium shoved 11^ mg per hunored cubic centi- 
meters Roentgenograms shovea a pneumatized masto’d process vnth a dense 
opaque shadow in the posterior-superior portion, v hich was tho nght to be an osteoma 
(fig 2) Roentgenograms of the accessorj sinuses, taken Subsequentl}' showed no 
abnormalities 

At operation performed wath nitrous oxide anesthesia b% Dr L T Cum 
the usual mastoidectomy mcis’on was employed The tumor was covered by a 
lay-er of penosteum vhich vas easih separated The mass was firmly attached 
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to the cortex of the mastoid, and the upper portion overlay the remnant of the 
squamomastoid suture Removal was begun with a gouge After several small 
chips of bone had been cut away, the entire tumor was cleanly dislodged from the 
underlying cortex, which was seen to be intact though slightly roughened The 
skin and periosteum -were closed with silkworm mattress sutures, and a gutta- 
percha drain was inserted Healing of the wound was uneventful 

Pathologic Examination — Gross The specimen was a hemispherical bony 
tumor measuring 3 by 2 5 by 1 5 cm The surface was smooth everywhere except 
on the posterior margin (where bone had been surgically removed) and on the 
slightly concave medial aspect, which marked its attachment to the mastoid cortex 
(fig 3) In the latter region there -was a small localized adherent layer of 
periosteum measuring 1 cm in length and 1 5 mm in depth After partial 
decalcification m 10 per cent nitric acid, the tumor weighed 9 Gm A surface 
made by cutting through the mass revealed a homogeneous and uniformly 
compact white, ivory-hke structure 





METI 

?IC 1 


2 


3 


nil 

nil 

III! 


Ilii 

Nil 

,N 


Fig 3 — Osteoma of the mastoid process after surgical removal The anterior 
and the concave medial surface are shown, the latter being the site of attachment 
to the mastoid process This area appears darker on the specimen, and on it a 
longitudinal strip of thickened isolated periosteum can be seen 


Microscopic In sections of the tumor stained with hematoxylin and eosin, 
the osseous structure was of the mature compact type (fig 4) The haversian 
S 3 stems were surrounded by regular, concentric lamellae The majority of the 
lumens were small, and in several regions the canals contained a fibrillar structure 
which by its distribution suggested the presence of fat cells, no evidence of 
osteoblastic activity was apparent 

ETIOLOGY 

Constitutional factors and diatheses were formerly thought to be 
of sigmficance in the etiology of this condition, although Haymann ^ 
was unable to establish any causal relationships between osteoma and 
rheumatism, gout or syphilis in the cases which he carefully analyzed 
In this connection, the history of syphilis in the present case is perhaps 
3vorthy of reconsideration despite the fact that antis)^phihtic treatment 
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apparently had no retarding effect on the growth A possible disturbance 
of calauni metabolism was brought to mind by the assoaated palatal 
osteoma, but the blood calcium content was within tlie range of normal 
The more frequent occurrence of these tumors m females and their 
appearance only after pubert}- have been generally recognized as sig- 



Fig - — Section of compact bom tissue from the tumor stained with hema- 
tomim and eosin 


nificant A hereditar}' tendency has been described in relation to multiple 
exostoses 

Trauma wrth subsequent ossmang penostitis doubtless senes as a 
predisposing mfiuence m some instances wlule in others injun- mav 
appear to be the actual exating cause. In the case under discussion 
several points might justifiably cast doubt on the traumahc origin of 
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the tumoi fiist, the concomitant presence of the palatal neoplasm, sec- 
ond, the well known tendency on the part of patients to attribute their 
condition to some previous incident, and, finally, the fact that the injury 
antedated the appearance of the growth by at least two years 

A chronic inflammatory process has doubtless been the underlying 
agent in some cases An osteoma of the mastoid process described by 
Vandeivoot ® occurred in a patient with chronic suppurative otitis media 
of forty years’ duration A similar description has been offered by 
Korosi ® German " repoi ted the accidental discovery of twelve small 
bony tumors within the mastoid process during an operation for chronic 
otitis media There is no evidence that disease of the middle ear played 
any role m this case 

Finallj^ it should be remembered that the appeal ance of the tumor 
may be unattended by any assignable cause 

PATHOLOGY 

According to Ewing,® “Circumsciibed overgrowth of bone occuis 
under such a wide variety of conditions, and the distinctions between 
inflammatory and neoplastic hypeiplasia of the tissue are so often 
obscure, that it has never been possible to exactly define the limits of 
osteoma ” Osseous tumors of two different types occur m the temporal 
bone First, large tumors located in the mastoid process and seldom m 
the squama, and, second, smaller tumors located superficially in the os 
tympanicum ® In the latter group belong the well known exostoses of 
the external canal 

Bony tumors of the mastoid piocess usually occur singly, project in 
rounded fashion from the surface and occasionally encioach somewhat 
on the lumen of the external meatus Their size may be considerable, 
as in Wemlechner’s case, in which the growth weighed 30 Gm When 
the tumor has its origin in the substance of the bone itself and grows 
centrally rather than peripherally, it may be described as enostosis (Vir- 

5 Vandervoot, cited by Buck, A H Diseases of the Mastoid Process 
Their Diagnosis, Pathology, and Treatment, translated. Arch f Augen- u 
Ohrenh 3 1, 1874 

6 Korosi, cited by Frankel - 

7 German, T Multiple Small Bony Tumors in the Mastoid Process, 
Ztschr f Hals-, Nasen- u Ohrenh 18 339-349, 1927 

8 Ewing, J Neoplastic Diseases, ed 3, Philadelphia, W B Saunders 
Company, 1934, p 213 

9 Henke, F , and Lubarsch, O Handbuch der speziellen Pathologic und 
Histologic, Berlin, Julius Springer, 1926, vol 12, pp 498-500 

10 Weinlechner, J Osteoma of the Mastoid, Monatschr f Ohrenh 20 341- 
343, 1886 
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clio^\ ) . Ivretschmann emphasized the importance of suture lines in the 
skull as sites of predilection In a report concerning the development of 
an osteoma at the panetosquamooccipital juncture this author proposed 
an analog}' between sutures m the skull (particularly m the region of the 
fontanels) and the epiplnses of long bones thereb} attempting to 
establish a relationship between the ti'pes of exostoses in the respective 
areas In passing it might be mentioned that such a theor}’ deser\es 
consideration as it offers an explanation for the topography of the 
tumors for their appearance after puberty and for the hitlierto 
unexplained occurrence of osteomas of the nasal accessory- sinuses 

Grossly these tumors are composed of homogeneous n or} -like bone 
^Microscopically the tissue consists of compact bone i\*ith solid lamellae 
and sparse haversian canals The term osteoma ebumeum most 
accurately describes tlie structure Occasionally cancellous tissue or 
marrow spaces predominate These vanations may be regarded as 
}-ielding some clue as to the origin of the grovlh In Kretschmaim s 
case the tmnor exhibited a fibrous stroma in which were embedded 
multiple minute structures consisting of laniellated bony substance The 
tenn osteoma conglomeratum was suggested The origin was m all 
probabiht}' the periosteum, and the lesion was probably an ossified 
fibroma 

To quote again from Ewing ® 

Histological studj fails as a rule, to distinguish simple hjperplastic bone 
from true osteomas When onginating in bone both processes show a participa- 
tion of some or man> osteoblasts which surround the edges of the new growth 
and add to its substance from one or man}* sides Both processes }*ield dense 
lamellated bone with few Haversian canals or spongv bone witli man\ ^essels and 
abundant narrow spaces and cells The gross and clinical features seem 

to form the best criteria bi which to separate osteoma from simple hiperostosis 

SYMPTOMATOLOGY 

The typical osteoma of the mastoid process produces no s}'mptoms 
Occasionally tliere may be pain or tenderness on pressure, particularly 
if extension medially involves tlie inner table of the skull Obstruction 
of the auditory- canal may result in impaired heanng, a symptom which 
would also occur in assoaation with a suppurative process m the middle 
ear Bruzzi’s ^ patient lamented the disturbance created by the bonv 
proturberance to the nun s headgear w Inch she wore Cooper s patient 
was "\er}- desirous of having it removed in consequence of its inter- 
ference with her bonnet stnngs 

11 Kretschmann Osteoma of the Skull Bones, Verhandl d deutsch otol 
Gesellsch Dresden 1910, p 305 

12 Burger H Inner Osteoma of the Mastoid, ^Monatschr f Ohrenh 65- 
1447-1450 1931 

13 Qmical Records Lancet 1:628 1861 
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DIAGNOSIS 

The diagnosis is not difficult if the examiner is aware of the infre- 
quent occurrence of such tumors Roentgenograms may establish the 
true nature of the neoplasm or, as exemplified by Claus’s case, be respon- 
sible for its discovery Whether the status is benign or malignant 
should be determined Retroauricular cysts would not be expected to 
cause any diagnostic uncertainty 

TREATMENT 

Surgical removal of osteoma of the mastoid process is indicated when 
distressing symptoms accompany the growth of the tumor or for cos- 
metic reasons Otherwise, the usual benign character of the growth may 
be explained to the patient and its presence disregarded 

SUMMARY AND CONCLUSIONS 

Osteoma of the mastoid process is rare 

A case is reported in which the tumor was associated with a com- 
parable growth on the hard palate 

Frequently, as in the case of most neoplasms, no definite cause can 
be ascertained, although trauma or chronic inflammation may be a pre- 
disposing agent 

The tumor is usually benign It is composed of compact bone, and 
the differentiation between simple hyperplasia and true osteoma may be 
difficult 

The symptoms are often negligible, and surgical removal, when 
indicated, offers practically no difficulty 

14 Claus, G Exostoses m Accessory Sinuses and Mastoid Cells, Ztschr 
f Hals-, Nasen- u Ohrenh 22 223-227, 1929 



OSTEOMA GROWING FROM THE MASTOID CORTEX 


GEORGE M COATES, MD 

PHILADELPHIA 

Osteoma in the legion of the mastoid is believed to be a raiity It 
can be classified as a tiue osteoma, or bony neoplasm, lather than as an 
exostosis or hyperostosis The osteoma seen by the otolaiyngologist 
is usually in the lumen of the frontal sinus or in the ethmoid capsule 
A burned and incomplete search of the liteiatuie and peisoiial com- 
munications from a number of pathologists and otologists confirm the 
impression that few reports of similar giowths in the region of the 
mastoid cells have been made 

REPORT OF A CASE 

J K , aged 39, an executive in an insurance company, in 1927 had Ins attention 
called by his barber to a painless swelling on the left side of the head, behind the 
ear and just within the hair line He was unable to associate any trauma with 
this growth, there was no pain and the skin over the mass was freely movable 
As the tumor did not subside but seemed to grow slowly larger, he consulted Dr 
J Gershon-Cohen, a prominent roentgenologist Dr Gershon-Cohen took roent- 
genograms of the head in 1932 and reported that a small hard bony tumor, about 
1 5 cm in diameter, was located at the superior-posterior angle of the left mastoid 
It sprang from the outer table, was well circumscribed and extended into the diploe 
but was not invasive The right mastoid was well developed and normal, the left 
mastoid was not so well pneumatized as the right The lateral sinus stood out more 
clearly on the left side and faded completely from view just at the site of the 
bony turr[c^tr* 

A roentgenogram taken April 6 showed an osteoma on the left mastoid just at 
the upper posterior course of the pneumatic portion It sprang from the outer 
table, was uniformly calcified and measured about 1 5 cm in diameter 

The patient was referred to me on June 6, 1932, when the growth presented the 
appearance described On August 6 he complained of slight pain on the left side 
of the head and was somewhat apprehensive of possible malignancy The pain 
soon subsided, and he was not seen again until June 19, 1936, at which time, as 
the growth was appreciably larger and worried him by its mere presence, it was 
decided to remove it surgically This Avas done in the Graduate Hospital of the 
University of Pennsylvania on June 23, with tribromethanol anesthesia An incision 
was made directly over the mass, from which the skin and the periosteum Aveie 
elevated fairly easily A flat chisel was placed at the junction of the tumor wnth 
the cortex, and three light blows of the mallet partially separated the tumor from 
the skull, it was then pried loose Avith the chisel and came away easily, leaving 
the hard outer table of the skull smooth and with nearly its normal contour The 

Read before the Section on Otolaryngology of the College of Physicians of 
Philadelphia, Nov 18, 1936 
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mass was almost circular and measured about inches (3 8 cm ) in diameter by 
inch (13 cm ) in thickness, being slightly concave at its attachment It was 
hard bone but not of the solid, ivory-Iike consistency of the osteomas usually seen 
in the sinuses The wound was closed by skin clips without drainage and a 
pressure bandage applied There was no pain or inflammatory reaction after the 
operation except in the membrana tympani, which became congested and caused 
mild earache This subsided in a few days, the clips were removed on the third 
day and the wound was healed and dressings dispensed with on the seventh Since 
then there have been no sjmptoms and no return of the bony growth 

Roentgen examination by Dr Gershon-Cohen on August 17 (eight weeks after 
the operation) showed the bone to be healthy 

The pathologic report by Dr Eugene Case, of the Graduate Hospital, was as 
follows “The tissue shows compact bone, with small marrow spaces filled with 
fibrillar connective tissue There is no fat in these spaces The diagnosis is 
osteoma ” 

At one time I thought that the tumor might have invaded or have 
originated in the pneumatic spaces of the mastoid, but this was not 
the case, it was entirely external Unfoitunately the specimen was lost 
m the laboratory, so that a photograph of it cannot be presented The 
patient today presents nothing of interest except a hardly distinguishable 
linear scar within the hair line 



PLASTIC REPAIR AFTER REMOVAL OF EXTENSIVE 
MALIGNANT TUMORS OF THE ANTRUM 

FREDERICK A FIGI, MD 

ROCHESTER, MIKN 

Moie eftective tlieiapy foi malignant tumors of the antrum has 
produced additional lesponsibiht} foi the surgeon, that is, the correc- 
tion of the deformity that at times follows the removal of such a growth 
Surgical tieatment as a lule leaves no appreciable change in the facial 
contour provided the lesion has not extended beyond the sinus How- 
ever, when extrinsic involvement is piesent, therapy sufficiently radical 
to offer a possibility of curing the disease is likely to cause more or less 
marked defoimit}'’ of the face Although the patient may be freed 
from his malignant disease, he is often left so badly disfigured that he 
can neither mingle social!} nor eain a Inelihood The rehabilitation 
of the patient, accoidingly, is at times as important as curing him of 
his malignant tumor Repair of the deformity often presents a major 
pioblem m plastic surgery 

Vaiious forms of treatment ha\e been used m dealing with malig- 
nant tumors of the maxillaiy sinus The prognosis and the tendency to 
produce external defoiinity vary gieatly with the different therapeutic 
measures Resection of the superior maxilla or an} of the other cutting 
operations ^^hlch A^ere commonly employed a few years ago only infre- 
quently effected eradication when the tumor was confined within the 
antrum and rarely did so when it had become extrinsic Moreover, 
such a proceduie often caused considerable external deforniit} Irradi- 
ation \Mth radium alone oi with radium and roentgen rays combined 
at times produces striking results in cases of a highly malignant tumor 
in this situation, and a minimal change in the facial contour is likely to 
follow The combination of electiocoagulation or actual cautery and 
irradiation has, however, proved most effective in the hands of the 
majority of suigeons inteiested in this field This type of therapy has 
been used m dealing with these tumors at the Mayo Clinic since 1917 ^ 
An opening is made into the antium through the buccal fold or, if the 

From the Section on Larjngologv, Oral and Plastic Surgerj' of the Mayo 
Clinic 

Read at the Sixtieth Annual Congress of the American Larjmgological Asso- 
ciation, Atlantic City, N J , May 2, 1938 

1 New, G B Treatment of Malignant Tumors of the Antrum JAMA 
74 1296-1300 (lila\ 8) 1920 



30 


ARCHIVES OF OTOLARYNGOLOGY 


tumoi IS extrinsic, at the point elsewhere inside the mouth where it 
approaches nearest the mucosal surface Usually, the exposure is made 
by means of electrocoagulation, and destruction of the tumoi is effected 
in the same manner At the completion of the operation radium is 
packed into the antium, especially into those portions of the cavity 
where the thoroughness of the lemoval is questionable With this type 
of treatment 40 per cent of five year cures have been secured in the 
cases of primary tumoi of the antium, and 53 4 per cent of five year 
cures have been secured m the cases in which the involvement of the 
sinus was secondary to a malignant tumor of the upper jaw ” In view 
of this relatively good prognosis it seems appropiiate that serious con- 
sideration be given to the repau of deformities incident to the treatment 
of these tumors The literature contains few refeiences to their cor- 
rection The inference would seem to be that the patient and his 
physician have been content with ariest of the malignant process and 
have not taken cognizance of the functional and cosmetic aspects The 
most detailed considerations on the repair of these deformities that I 
have been able to find have been that of Ohngren,® in his excellent 
monograph “Malignant Tumoi s of the Maxillo-Ethmoidal Region,” and 
that of Beck and Guttman ^ 

Whether or not external deformity will lesult after removal of 
a malignant tumoi of the antrum in this manner depends largely on the 
situation and the extent of extrinsic involvement If the giowth is 
limited to the sinus, no appreciable change in the contour of the face 
IS likely to develop postoperatively even though the neoplasm completely 
fills the antral cavity and thorough cauterization of the entire bony wall 
IS necessary Maintenance of a large opening into the antrum is desir- 
able in all cases in order to permit of inspection for possible recurrence 
for at least a year after the operation This is insured in the usual case 
by wide electrocoagulation of the area of approach on the anterior 
antral wall If the tumor has eroded through the bony palate or is 
causing bulging of the alveolar process and is situated directly beneath 
the mucous membrane of the mouth, in which event it is exposed at 
one of these points, the perfoiation will be in the corresponding situ- 
ation While an opening here is moie bothersome to the patient than 
one through the anterior wall of the antium, it is readily closed with a 

2 New, G B , and Figi, F A Malignant Diseases of the Mouth, Pharynx 
and Larynx Five-Year Cures, Surg , Gynec & Obst 60 483-484 (Feb IS) 1935 

3 Ohngren, L G Malignant Tumors of the Maxillo-Ethmoidal Region, Acta 
oto-laryng 19 1-476, 1933 

4 Beck, J C, and Guttman, M R Plastic Repair of a Facial Defect 
Following Operative Treatment of Carcinoma of the Antrum and Upper Taw, 

S Clin North America 14 775-782 (Aug ) 1934 
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special dental plate and accordingly is of no seiious consequence The 
most common external defoiniity is reti action and elevation of the 
upper lip and the angle of the mouth This occuis not infrequently 
aftei lemoval of a primary tumoi of the antium that is entirely intrinsic 
It is encountered moie fiequently, howevei, m cases in which the 
giowth has peifoiated the anteiioi wall oi the alveolai piocess and 
in cases in which the antium is involved secondaiily by a malignant 
neoplasm of the anteiioi part of the upper jaw It is due to contrac- 
tion of the scan mg in the soft tissues overlying the anteiior wall of the 
antium and that lesultmg fiom loss of the mucous membiane in the 
labial sulcus and on the innei suiface of the upper lip together with loss 
of the undei lying bony suppoit Peifoiation externally through the 
cheek into the antium is one of the most conspicuous defoimities occui- 
img 111 this connection It is likety to develop only in cases in which 
the lesion has eroded thiough the anteiioi wall of the antrum and is 
infiltrating the skin or the subcutaneous tissues diiectly beneath it At 
times this defect is laige and opens diiectly into the mouth and nose as 
well as into the antium In fact, it is often much largei than was 
anticipated in view of the veiy limited involvement of the skin and sub- 
cutaneous tissues, because of the tendency of the thinned-out skin to 
loll inward as healing occuis When the tumor is aheady perforating 
the cheek, it is usually of decided advantage to cany out the electio- 
coagulation thiough this aiea, as an opening in the roof of the mouth 
may thereby be avoided, while an external perforation is bound to occur 
in any event Not mfiequently, when the neoplasm has eioded thiough 
the upper part of the antral wall or the floor of the orbit sequesti ation 
of the lowei orbital bordei oi of a poition of the malai piominence may 
result Complete loss of the eye is not a laie occuiience in these cases. 
The ocular globe is at times destioyed by the heat of the electrocoagu- 
lation or by the leaction from the ladium used inside the antium, when 
per f 01 ation of the bone was not present previously The patient should 
always be warned of this possibility In some instances, even though 
there is loss of the entiie lowei poition of the bony oibit, the eyeball' 
miraculously remains unhaimed and the vision in the ej^e unimpaired 
However, consideiable defoimity and interference with function develop 
in these cases, since the eye lecedes and sags markedly, it is supportedi 
only by a hammock of soft tissue, and diplopia, often of pronounced’ 
degree, results 

Displacement of the oiifice of Stenson’s duct occuis fiequently as 
healing takes place within the antrum This is due to traction of the 
seal ring on the mobile mucous membiane lining of the cheek In the 
usual case this alteied position of the orifice is of no consequence, and. 
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the patient is not even aware of it Raiely, however, the opening of the 
parotid duct may be drawn so high upward and anteriorly into the 
antrum that saliva drams into the nasal fossa and thence from the nos- 
tril 

The optimum time for repan of the defoimity is an important con- 
sideration Opinions vary greatly m this regard In the clinic of Pro- 
fessor Pichler in Vienna, which I visited lecently, resection of the 
superior maxilla is cairied out for the removal of the tumor, and if 
sacrifice of the full thickness of the cheek is necessary an immediate 
plastic closure is done even though this requiies bringing up a flap from 
the neck and thoiax To the majority of surgeons, as to the piofessor’s 
own assistant, this procedure seems daring On the other hand, some 
surgeons prefei to delay proceeding with correction of the deformity 
for from two to four months At the Mayo Clinic it has been regarded 
as an unjustified piocedure to undertake repair before the patient has 
been free from evidence of the malignant disease for approximately a 
year, and it is common to wait much longer This tides the patient over 
the period dining which there is gieatest likelihood of recurrence I 
have, however, observed a return of the growth after approximately 
two years m several instances This delay also permits the sequestrum 
to separate, the margins of the defect m the cheek and palate to heal 
over and the inflammatory reaction to subside While a plastic closure 
can often be made much more readily immediately after excision of the 
tumor, as one does not then have the scarring and fixation of the tissues 
to contend with, there is a considerable risk of covering a small portion 
of the neoplasm that has not been completely removed Should a recur- 
lence develop beneath the grafted tissues, its lecogmtion will be much 
longer delayed than it would have been if the defect had been left open 
Sacrifice of a vaiying amount of the graft, together with a considerable 
portion of the adjacent noimal tissue, would then be necessary More- 
ovei, when immediate repair is planned, theie is often a tendency for 
the operator to save questionable tissue, sacrifice of which would 
increase the difficulty of closing the wound 

Procedures for the repair of the defects in the palate and cheek 
vary greatljq depending on the situation and size of the perfoiation, 
the training of the surgeon and whether or not the services of a com- 
petent dentist are available A perforation m the palate or alveolar 
process may be dealt with surgically, but as a lule it is bettei closed 
with a special denture This is made to furnish any teeth which it has 
been necessary to sacrifice, and it is held in place by means of clasps 
about the remaining upper teeth In case the upper jaw is edentulous, 
spiing clasps that overlap the margins of the defect or spring supports 
that are attached to the lower teeth or denture are required There is 
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rarel}'- sufficient mucopeiiosteum remammg on the palate to permit of 
surgical repair, and a skin flap is not satisfactor)’- for tins purpose in 
most cases While a cutaneous flap effectually occludes the opening, 
It remains soft and flabby and is not sufficiently iigid to withstand the 
suction necessar}'- to hold an aitificial dentuie m place The dental 
plate woin ovei such a skin flap accoidingl} requiies special mechanical 
support, and in most instances it might better have been used for 
closure primarily 

When a perforation through the cheek also is piesent, the denture 
used to close the palatal opening may be made to suppoit a prosthesis 
for closuie of the former as well Such a piosthetic appliance is not 
infrequently employed foi this pin pose, although most patients much 
prefer to have a defect in this prominent situation repaired with their 
own tissues At the Mayo Clinic a mechanical means has occasionally 
been used for closure temporarily, until it seemed safe to proceed with 
plastic repair The prosthesis can be made sufficiently inconspicuous to 
enable the patient to resume his work during this period (figs 1 to 4) 

In most instances repair of a perforation through the cheek will 
require bringing m tissue from a distance by means of a pedicle flap, 
although if the opening is small a satisfactory closure can often be 
made by paring the margins and directly approximating them after wide 
undercutting This is the simplest t3^pe of closure, it requires a single 
operation and a minimum amount of time, usually not over a week On 
the other hand, when a pedicle flap is necessary multiple operations, 
with several periods of hospitalization over a longer time, are involved 
A flap for this purpose may be secured from the forehead, neck, 
arm, thorax, back or abdomen The most useful sites are the forehead 
and the thorax For women the temporofrontal or the frontal region 
IS frequently the site of selection, as the hairdress can be made to con- 
ceal the skin graft and scar on the forehead effectually For men, the 
thorax is usually preferable, as the seal ring m the frontal region is 
unduly prominent unless the patient has a very thin skin Flaps from 
the forehead possess the decided advantages of proximity and vascular- 
ity, which make it possible to transfer them more rapidly, the coloi and 
texture of the skin of the forehead also render the repair less con- 
spicuous If a flap is taken from this region it is possible to complete 
the repair in fi om four to six weeks A flap taken from the thorax for 
repair of a defect in the cheek must be tubed, which requires an addi- 
tional surgical piocedure Moreover, the great length of the flap 
required for this purpose and the comparative avascularity of the tissues 
over the upper portion of the thorax necessitate a delay of at least three 
months after the tubing to peimit a satisfactory blood supply to develop 
in the upper pedicle The outstanding advantages of such a flap are 
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Fig 1 — Extensive recurring squamous cell epithelioma (grade 3) of the left 
antrum, upper jaw and cheek of a man aged 51 The tumor is bulging and about 
to perforate the cheek 



Fig 2 — Fungating tumor presenting in the roof of the mouth of the patient 
shown in figure 1 
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Fig 3 — Left, patient shown in figures 1 and 2, nine months after the removal 
of the tumor by electrocoagulation and radium In addition to the large perfora- 
tion in the cheek there was destruction of the bony floor of the orbit and of the 
nasoantral wall , a large perforation was present in the roof of the mouth Right, 
same patient Metastasis into the cervical lymph nodes was present The lymph 
nodes have been removed 



Fig 4 — Patient shmvn in the preceding figures, four 3 ears after the removal 
of the malignant tumor of the left antrum The perforation in the cheek and 
that in the roof of the mouth have been repaired with a tubed flap from the 
thorax 
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that an almost unlimited amount of tissue for repair is secured and that 
the resultant scarring is on a co\ered portion of the body The chief 
disadvantages are the greater length of time required and the fact that 
the repair is more conspicuous, as the color and texture of the skin do 
not match that of the rest of the face (fig 5) 

It is essential that the portion of the flap to be utilized in repairing 
the perforation be lined This may be accomplished by turning under 



Fig 5 — Above, postoperative perforation of the cheek following removal with 
electrocoagulation and radium of extensive recurring epithelioma (grade 3) of 
the left upper jaw, antrum and cheek Below, same patient after closure of the 
perforation with a tubed flap from the thorax 

the distal end of the flap on itself, but a full thickness skin graft is 
usually preferable, as its application requires no more time than the 
former and the part of the flap utilized in the actual repair remains 
thinner, less bulky and more pliable The cosmetic result also is more 
satisfactory At times a lining is secured by turning m a flap of skin 
from the margin of the defect and covering it with the flap transplanted 
from the forehead or thorax This procedure possesses the disadvantage 
of making it necessary to graft a larger area on the face When a 
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free skin graft is used foi a lining it must be applied to the flap approxi- 
mately two weeks piioi to tiansfeience in older to peimit it to become 
attached fiimly 

Reti action and elevation of the upper lip and angle of the mouth 
due to seal ling and loss of the bony suppoit of these structures result 
in a conspicuous defoimity Foi collection it is necessaiy to free 
widely the scaried attachment of the lip and cheek to the superior 
maxilla and to roll out the mucous membrane which has been drawn 
iipwaid inside the lip A Thieisch or shaved skin graft from the arm 
or thigh, which has been wiapped about dental compound with its deep 
suiface outwaid, is then applied to the denuded inner surface of these 
structures in oidei to lestore their lining The graft is best taken from 
a surface that is fiee of haii, for, while it should be cut so thin that 
hair follicles are not included, theie is always a possibility of trans- 
planting some of them into the mouth The stent bearing the graft is 
best held in place by means of an appliance attached to the teeth In 
the absence of teeth in the upper jaw, the dental compound mold may 
be fused to the patient’s upper dentuie, or silk sutures may be passed 
about the stent, through the cheek, and tied over a gauze pad on the 
outer suiface The jaws aie immobilized when feasible by means of 
interdental wiiing, so that the stent and giaft will lemain firmly in 
position The stent is kept in place foi ten days On its removal the 
giaft will almost invariably be found lining the restored buccal fold 
and firmly adherent Providing immobilization can be maintained, a 
thin giaft of this type seems to take practically as well within the con- 
taminated oral cavity as on the sui face of the body Unless kept under 
tension for several months, howevei, it undergoes marked shrinkage 
It is accordingly necessary to replace the dental stent immediately with 
vulcanite This must be worn continuously until the peimanent pros- 
thesis IS ready If it is left out for only a day at this time, the new 
buccal fold will be diawn down to such a maiked extent that little will 
be accomplished by the opeiation Once the lip and cheek have been 
mobilized by relining them in this manner, the symmetry of this portion 
of the face is readily restoied with a pioper prosthesis (fig 6) 

Loss of the infeiior oibital border requiies either a bone or a car- 
tilage graft While human cartilage that has been preseived in an 
aqueous solution of metaphen or that has been fleshly removed from 
the patient’s iib may be used foi this purpose, it is, as a rule, less satis- 
factory than bone because of its lack of iigidit}^ For restoration of 
the oibital fiooi and for elevation of the ocular globe, however, it is 
usually of decided advantage, as it can be shaped more readily than 
can bone A bone giaft fiom the iliac crest serves well for restoring 
the infenoi oibital boidei It is easily shaped with bone forceps and 
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IS then inseited in a bed prepaied by tunneling with scissois in the soft 
tissues of the upper part of the cheek, through a small lateral incision 
With propel beveling of its ends, it will at times remain in position 
without anchoring When necessary to anchor it, I have found, driving 
a short piece of a straight needle through it into the underlying bone 
serves the purpose well The needle is inseited directly through the 
overlying skin and must be so short that its deep end will not protrude 
into the nose or antral cavity Its outei end is diiven down flush with 
the surface of the graft I have nei^er seen this device cause trouble 
latei, and it does immobilize the graft secuiely 

Displacement of the oiifice of the parotid duct as a lesult of post- 
operative scarring is rarely so pronounced and in such a situation as 



Fig 6 — Left, deformity following removal with diathermy and radium 6f an 
extensive, recurring grade 4 squamous cell epithelioma of the left antrum, cheek 
and orbit of a woman aged S3 The tumor had been explored previously through 
the cheek and was perforating the cheek, sequestration of the bony floor of the 
orbit and malar bone has occurred , the eye was destroyed by the reaction from 
the operation and irradiation Right, same patient, two jears after the removal 
of the epithelioma The perforation in the cheek has been closed with a flap 
from the forehead , a graft from the crest of the ilium has been inserted to restore 
the lower orbital border and malar prominence, the patient is wearing an artificial 
eye 

to require consideration In one of the cases which I observed, the 
opening of the duct was drawn upward into the antrum, and the resul- 
tant drainage of saliva from the nostril caused the patient much more 
annoyance than did the defoimity of the distorted upper lip or the 
speech defect which resulted from perforation of the palate It neces- 
sitated her largely foregoing the pleasure of social affairs, since anes- 
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thesia ovei the distribution of the mfiaoibital nerve rendered it 
impossible for hei to tell when salivaiy secietion was present in the 
nostiil until it diipped from the nose oi lan down onto her lowei lip 
Inhalation of cold ail tended to stimulate the secietion, probably because 
the absence of the nasoantial wall and the large perforation through 
the flooi of the antium pei nutted the cm lent of air to pass directly 
through the nostril into the mouth Thus, the secietion was often 
bothersome while she was on the street It was especially prone to drip 
fiom the tip of the nose as she sat with her head tipped slightly for- 
ward at the bridge table oi dinnei table Eating caused paiticulaily 
active secretion While it was appaient that the meatus of Stenson’s 
duct had been diawn up into the antrum duimg the process of healing, 
careful search failed to reveal the site of this opening In an attempt 
to correct the condition, the cheek and uppei Iip, which weie bound 
diiectly to the maigm of the antral peif oration by scar tissue, were 
fieed and the denuded suiface coveied with a skin graft Although 
this restoied the buccal fold and collected the facial defoimity satis- 
factoiily, the drainage of saliva fiom the nostril continued as actively 
as evei 

Fuither attempts to locate the displaced outlet of Stenson’s duct 
weie unavailing until secietion of the paiotid gland was actively stim- 
ulated by having the patient suck a lemon The oiifice was then found 
on the anteiior wall of the antrum, just above the peifoiation in the 
palate The obvious route of salivaiy diainage fiom this point, because 
of complete loss of the nasoantial wall, was directly into the vestibule 
of the nose and out through the nasal meatus 

The problem then was either to diy up oi to diveit the secretion of 
the paiotid gland It did not seem likely that drying up of secretion 
could be completely accomplished by means of ii radiation oi evulsion 
of the aunculotempoial nerve, and transplantation of Stenson’s duct 
was decided on, although no precedent for this piocedure could be found 
in the literature (figs 7 and 8) 

Pentothal sodium (sodium ethyl-methyl butyl thiobarbiturate) was 
administered, and the parotid duct was leadily picked up through a 
small incision on the inner surface of the cheek, below and posterior 
to Its opening in the antium The duct was followed upward and cut 
acioss just at its antial opening, and the fiee end was transplanted into 
a stab wound in the appioximate situation of the meatus of the normal 
duct Pimiaiy healing occuired, and the new meatus functioned nor- 
mally The patient has been fitted with a special denture which satis- 
factoiily closes the perforation in the palate Hei sjmiptoms have been 
1 eheved completely 



Fig 7 — Patient three and a half years after electrocoagulation of an adeno- 
carcinoma that was filling the left antrum Elevation of the upper lip has been 
corrected by refining the lip and labial sulcus with a skin graft A prosthesis 
IS being worn to support the lip and close the perforation which extends through 
the roof of the mouth into the antrum 


Skin graft^ 






^^^^arotid duct 
d) 














Fig 8 — Drawing showing the perforation through the roof of the mouth 
into the antrum, the transplanted Stenson’s duct and the skin graft refining the 
labial sulcus (same patient as shown in figure 10) The meatus of Stenson’s duct 
had been drawn up into the antrum bj the scarring, and saliva was draining into 
the nose The meatus of the duct was transplanted into approximately its normal 
position in the mouth 
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SUMMARY 

Facial deformity usually does not occur after removal of a malignant 
tumor of the antrum unless the growth is extrinsic The most common 
disfigurements encountered are elevation and retraction of the upper lip 
and angle of the mouth, perforation of the cheek and nose and loss of 
the malar prominence, the inferior orbital border and the eye Displace- 
ment of the meatus of the parotid duct rarely is sufficiently marked to- 
produce symptoms Satisfactory plastic correction of the deformities 
IS possible in most cases 



IMPROVEMENT OF HEARING IN CASES 
OF OTOSCLEROSIS 

A NEW, ONE STAGE SURGICAL TECHNIC 
JULIUS LEMPERT, MD 

NEW YORK 

The eaily efforts of Jenkins ^ and Barany and the recent efforts of 
Holmgren ^ and Sourdille ^ to ameliorate deafness m cases of oto- 
sclerosis by surgical means have led to the conclusion that when 
improvement m hearing has been obtained by the making of a new 
fenestra in the bony capsule of the labyrinth the early closure of this 
labyrinthine fistula by bony legeneration must be prevented suigically 
m order to maintain this improvement m hearing permanently 

Sourdille,^ who perfoims what he terms a tympanolabyrinthopexy 
m three principal stages at interAals of four or five months, stated 

In a great number of cases, unfortunately, the success is ephemeral four, 
SIX, or ten weeks later, one sees the aerial hearing diminish, the Rinne becomes 
negative and the Weber indifferent At the same time, the air pressure in the 
meatus can attain 40 and even 60 cm of water without determining nystagmus, 
nor a sensation of vertigd This is due to the fact that the labjrinthine fistula 
closes, due to the reconstitution of a rigid bonj layer, which rarely attains the 
thickness of the pnmitne bony w'all of the canal, and more often does not exceed 
a few tenths of a millimeter It suffices, in a complementary operation, to extract 
this bony film, to see the hearing gam of the first operation return, and sometimes 
be even greatly increased This time the result wull be lasting, the regenerating 
process of the bone becoming gradually exhausted In many cases, however, 

I had to open the labjnnth three times 

Sourdille ° further stated 

We must still work to solve this problem of osteo-genesis, which will dimmish 
not only the unpleasantness of reopening the labyrinth, but one of the causes 
of grave failure the injury of the membranous canal 

1 Jenkins, G J Treatment of Otosclerosis, J Larvng & Otol 29 520, 1914 

la Barany, R Die Indikationen zur Labynnthoperation, Acta oto-laryng 

6 260, 1924 

2 Holmgren, G The Surgery of Otosclerosis, Ann Otol , Rhin & Laryng 
46 3 (March) 1937 

3 Sourdille, M New Technique in the Surgical Treatment of Severe and 
Progressive Deafness from Otosclerosis, Bull New York Acad Med 13 673 
(Dec) 1937 

4 Sourdille,® p 688 

5 Sourdille,® p 690 


\ 
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Holmgien ^ asked 

How shall the fistulae be made in order to produce the greatest primary 
improvement in hearing and how shall they later be handled in order to achieve 
the greatest permanent good? Those aie the two important questions demanding 
attention Once these aie answered, one may expect that the surgical management 
of otosclerosis will be successful in the hands of those who can maintain the 
necessary asepsis 

Holmgien ^ said 

It IS possible to obtain permanently open fistulas of the labyrinth, but up till 
now this has been the case only occasionally with the material of Sourdille’s 
and mine, and theie is not any method known of which is leading to the goal 

The technic which I shall desciibe provides a surgical means of 
obtaining a peimanently open fistula of the labyrinth by mechanically 
pi eventing regeneiation of bone by a one stage endauial plastic recon- 
struction of the auditoiy mechanism which incorporates the following 
surgical principles 

1 The decompi ession and mobilization of the labyrinthine perilymph 
by the surgical construction of a ti ough-shaped fenestra in the bony 
capsule of the external semiciicular canal 

2 The preservation of this suigically created mobility of the 
labyrinthine perilymph by replacement of the removed aiea of bony 
labyiinthme capsule with a suitable and durable membrane which is 
inserted into the fenestia and maintained permanently in direct con- 
tact with the perilymph 

3 The anest of the progressive labyrinthine venous stasis by decom- 
pression of the dura of the temporal lobe m the region of the epitym- 
panic recess 

TECHNIC 

PtepaiaUon of OpeiaHve Field — The mastoid region is shaved 
The auricle and the aiea of skin surrounding it are scrubbed with soap 
and water, diied and painted with solution of tincture of metaphen 
About 5 drops of the solution is then instilled into the auditory canal, 
and the entire membranous lining of the auditory canal and the tym- 
panic membrane aie allowed to bathe in it for a few minutes, after 
which the canal is diied with a sterile applicator 

Anesthesia — A combination of analgesia and local anesthesia is 
employed General anesthesia is contraindicated because in order to 
carry out this technic successfully bleeding must be kept at a minimum 
and because the cooperation of the patient is necessary during the stage 
of fenestiation of the external semicircular canal 

6 Holmgren,- p 12 

7 Holmgren, G Letter, dated April 12, 1938, read by Dr T J Harris at 
the meeting of the American Otological Society, May 6, 1938 
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Analgesia (as outlined by Dr J Branower) Two hours before the 
time scheduled for operation the patient is given 154 grains (0 09 Gm ) 
of neonal (n-butylethylbarbituric acid) and 1^4 grains (0 09 Gm ) of 
sodium pentobarbital (sodium ethyl-( 1-methyl-butyl) -barbiturate) by 
mouth One hour later a hypodermic injection of 54 grain (0016 Gm ) 



Fig 1 — The creation of a mobile endaural membranous and extracartilaginous 
window for the antauricular surgical approach to the temporal bone, showing the 
antauricular suprameatal membranous triangle 

of morphine sulfate and 54oo gram (0 0003 Gm ) of scopolamine is 
given A hypodermic injection of 54 gram (0 016 Gm ) of morphine 
sulfate IS given immediately before the patient is taken to the operat- 
ing room 

Local Anesthesia A 1 per cent solution of procaine hydrochloride 
and 1 20,000 epinephrine hydrochloride is injected into the skin, fibrous 
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tissue and periosteum of the antauiiculai suprameatal membianous 
tiiangle The same solution is injected into the skin, the fibious tissue 
and the peiiosteum of the membranous poition of the posteiior wall of 
the canal, which includes the outer third of this wall and extends from 
the anterior bordei of the concha inward as fai as the osseous portion 
of the posterioi wall 



Fig 2 — The creation of a mobile endaural membranous and extracartilaginous 
window for the antauncular surgical approach to the temporal bone, showing 
three endaural incisions 

The technic may be divided into the following surgical steps 
1 The Ci cation of a Mobile Endaural ExU acai iilaginons Mcm- 
Inanous JVwdow fo) the Antaw iculaj Swgical Appioach to the Tern- 
poial Bone — Three endaural incisions are made The first is begun 
in the membranous lining of the superoposterior wall of the external 
auditory canal, at tlie junction of its osseous and membranous portions 
This incision is cairied downward and outward along the entire mem- 
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branous poition of the posteiior wall of the canal until the lower end 
of the antenoi border of the concha is i cached The second is begun 
at the point of commencement of the first incision m the superoposterior 
wall of the canal, is carried along and through the membranous lining 
of the outei third of the supeioposteiior wall and is continued upward 
adjacent to the tragus, into and along the anteiioi wall of the antauricu- 
lar suprameatal membianous triangle and through the skin, the fibious 



Fig 3 — The creation of a mobile endaural membranous and extracartilaginous 
window for the antauncular surgical approach to the temporal bone, showing 
section view of the three endaural incisions (fig 2) 

tissue and the periosteum up to the apex of this triangle The third, 
which connects the first two incisions along the anterior border of the 
concha, is begun from the outer end of the first incision at the lower 
end of the anterior border of the concha, is carried upward through the 
skin, the fibrous tissue and the periosteum along the entire anterior 
border of the concha and continued along and adjacent to the anterior 
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boidei of the helix, which foims the postenor boundaiy of the 
antaunculai suprameatal membianous tiiangle, up to the apex of the 
triangle wheie it meets the outer end of the second incision These 
incisions are so designed that they lemam extracartilagmous and extra- 
muscular 

The incisions should be caiefully outlined at first by cairymg them 
through the skin only , when the correct outline is successfully obtained, 



Fig 4 — ^The creation of a mobile endaural membranous and extracartilagmous 
window for the antauncular surgical approach to the temporal bone The 
endaural membranous flap has been removed, and the endaural membranous 
window can be seen 

they may then be carried deeper, through the rest of the membranous 
layeis down to the bony suiface of the tempoial bone The importance 
of making these incisions with the greatest accuiacy and precision is 
twofold 1 On these incisions depends the surgical accessibility of the 
temporal bone 2 The incisions designate the extent of the cutaneous 
lining of the posterior and supeiioi walls of the canal which is to be 
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left behind and later employed in the creation of the tympanomeatal 
membrane A triangular flap of membianous tissue results from these 
three incisions 

A periosteal elevator is now inserted into the first incision, and while 
the underlying bony surface is hugged with the edge of the instrument, 
the entire triangular flap is subperiosteally lifted from its attachment 
to the bony surface The upper and the lower end of this flap are then 



Fig 5 — The creation of a mobile endaural membranous and extracartilaginous 
window for the antauncular surgical approach to the temporal bone, showing 
completion of the antauncular exposure of the mastoid process 


freed from their final attachments with the aid of curved scissors This 
triangular flap, which consists of the outer third of the membranous 
lining of the posterior and the superoposterior wall of the canal and 
contains hair follicles and ceruminous glands, is removed and discarded 
The removal of this membranous flap results m an endaural extracarti- 
laginous membranous window for the antauncular surgical approach 
to the temporal bone This endaural membranous window is now 
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mobilized by a subpeiiosteal elevation of both the postauiicular skin and 
periosteum covering the outei mastoid cortex and the antauricular skin 
and peiiosteum covering the posterior root of the zygoma Two letrac- 
tois are inserted and held in position by an assistant 

With the letiactois in situ, the endaural membranous window can 
be moved in any desiied direction over the tempoial bone to peimit 
the necessaiy suigical intervention The first endaural exposure of the 
temporal bone obtained with this described technic leveals the outer 
mastoid cortex with Macewen’s aiea, the spine of Henle, the outer 
bolder of the anteiior mastoid coitex and the posterioi loot of the 
zygoma 

2 The Exposuie and Shaip Definition of the Horizontal External 
Semicn cular Canal — The cutaneous lining covering the osseous portion 
of the posteiioi wall of the external auditory canal is subperiosteally 
elevated with a specially devised narrow subperiosteal elevator for a 
distance of about 5 mm , in oidei to expose the superoposterior bony 
wall of the canal With an electrically diiven serrated dental burr the 
antium is enteied through the supeioposterioi wall, the bun being 
diiected posteriorly and inwaid With the same burr an aiea of mas- 
toid cortex IS removed fiom the supei oposterior wall and from the 
outer mastoid cortex over Macewen’s tiiangle, and a larger point of 
entrance and gieatei accessibility to the mastoid antrum are thus 
created 

With an electrically driven no 3 round bun more of the outer 
cortex is lemoved The cellulai structure immediately underlying this 
cortex and surrounding the mastoid antrum is removed with a no 1 
CLiret The roof of the mastoid antrum is quickly located, and the cellu- 
lar stiucture adjacent to it is removed until the smooth inner bony table 
coveiing the middle fossa duia in the region of the mastoid antrum is 
exposed to view The outer coitex of the posterior root of the zygoma 
IS removed with a no 3 lound bun The zygomatic cells overhanging 
the entrance from the antium to the aditus are removed with a no 0 
curet With the same cuiet the floor of the antrum is scraped, and all 
the basal pei ilabynnthine cells encountered aie removed until the solid 
ebomzed base of the basal labyrinthine portion of the petrous pyramid is 
exposed to view The antral postenoi end of the floor of the aditus is 
curetted, and the external semicii cular canal, which forms the threshold 
between the antrum and the aditus, is exposed to view The contour 
of the horizontal external semicircular canal is shaiply defined by 
removal of all the cellular stiucture immediately surrounding it The 
sharp definition of the external semicircular canal is complete when its 
coinexity appeals elevated and pi ejects prominently from the floor 
of the aditus and antium -with its anterioi and posterior borders freed 
ftoni surrounding cellular stiucture 
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3 Plastic Constinchon of the Cutaneous Tympanomeatal Mem- 
biane — The tympanomeatal cutaneous membiane JS a one piece mem- 
brane consisting of a meatal and a tympanic portion The meatal portion 
consists of the thin cutaneous lining freed from its attachment to the 
posteromfeiioi, the posterior, the superopostei lor, the superior and the 
anterosupenor bony wall of the external auditory canal The tympanic 
poition consists of the tympanic membrane, the posterior the supero- 



Fig 6 — Exposure and sharp definition of the external semicircular canal 


posterior, the superior and the anterosupenor maigin of whose 
circumference were freed from the sulcus tympanicus and whose 
fibrocartilaginous ring was left attached only to the remaining anterior 
and inferior walls of the sulcus tympanicus The tympanic and meatal 
portions of the tympanomeatal cutaneous membrane are joined and 
held together by the delicate cuticulai outermost layer of the tympanic 
membrane, which extends from and is a part of the cutaneous lining 
of the bony canal wall which forms the meatal poition of the membrane 
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The cutaneous lining, which foims the ineatal poition of the tym- 
panomeatal membiane and unites this poition with the tympanic poition 
by extending to foim the delicate outei cutaneous layei of the tympanic 
membiane, is veiy thin In its extent outward fiom the maigin of the 
membiana tympani foi a distance of about 10 mm the thickness of 
the meatal poition vanes fiom 0 01 to 0 03 mm The tympanomeatal 
membiane, when completed, is the thinnest cutaneous membrane that 
could possibly be obtained plastically or giowm biologically It is 



Fig 7 — The plastic construction of the tympanomeatal cutaneous membrane, 
sho^\Ing skeletonization of the posterior and the superoposterior bon}' wall of the 
external auditory canal, which results m the exposure of the body of the incus 

destined to seal the peiihmph space thiough the wnndow winch is to 
be cieated in the bony capsule of the external sennciiculai canal 

To obtain this cutaneous tympanomeatal membiane completely intact, 
without injury, without seteiing of the meatal portion fiom its attach- 
ment to the tympanic poition and without peifoiation of the tjmpanic 
membiane is a suigical task that lequiies great finesse Expeiience has 
shown the safest method of fieemg these membranes, united and 




52 


ARCHIVES OF OTOLARYNGOLOGY 


intact, fiom the bony structine to \\hich they are attached to be first to 
skeletonize and then to lesect the bony structures away from these 
membranes, instead of attempting to lift these membranes away fiom 
the bony structure 

The plastic constiuction of the cutaneous tympanomeatal membrane 
may be accomplished best and without undue surgical iisk by the follow- 
ing surgical technic 



Fig 8 — The plastic construction of the tympanomeatal cutaneous membrane, 
showing skeletonization of the superior bony wall of the external auditory canal, 
which results m an exposure of the incudomalleolar joint 


(a) Skeletonization of the Posterior and the Supeioposterior Bony 
Wall of the Canal With a no 00 mastoid curet all the cells lying 
adjacent to and covering the posterior surface of the mastoid portion 
of the posterior bony wall of the canal are removed until a smooth bony 
surface free from cells is obtained The cells lying adjacent to the 
posterior surface of the tympanic portion of the posterior wall are 
removed to the level of the bony capsule of the vertical portion of the 
facial nerve The prominence of the external semicircular canal is 
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employed as a guide in tracing the anatomic position of the vertical por- 
tion of the fallopian canal The outer cortex of the remains of the 
posterior root of the z3^goina is removed further anteriorly and the 
z)"gomatic cells lying adjacent to and covering the squamous portion 
of the superoposterior bony vail of the canal are remo^ed until a smooth 
contmuit} of bon} surface with that of the smoothened posterior surface 
of the mastoid portion of the posterior vail is obtained As a result 
of this step^ m the surgical technic the posterior aspect of the incus. 



Fig 9 — The plastic construction of the Umpanomeatal cutaneous membrane, 
showing skeletonization ot the anterosupenor bonj wall of the external auditory 
canal, wdnch results in an exposure of the entire epit>mpanic recess 

occupying a position almost parallel to and anterior and adjacent to the 
horizontal couise of the prominence of the external semicircular canal, 
IS brought into viev 

(b) Skeletonization of the Superior Boin \^■all of the External 
Auditory Canal With a no 2 round burr the outer cortex of the 
posterior root of the z}goma is remo\ed farther anteriorly to expose 
the Z}gomatic cellular structure hing anterior and external to the incus 
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and adjacent to the upper sui face of tlie squamous portion of the 
supenoi bony wall of the external auditor} canal With a no 00 curet 
this cellulai stiuctuie is completely removed, the operator working in 
a direction anterior to the alieady smooth and skeletonized supero- 
postenor bony wall of the canal Curetting gradually progresses from 
without inward, the entire uppei suiface of the superior bony wall of 
the canal up to the sulcus tympanicus being skeletonized until a smooth- 



Fig 10 — The plastic construction of the tj mpanomeatal cutaneous membrane, 
showing subperiosteal elevation of the cutaneous lining covering the posterior, 
the superoposterior, the superior and the anterosuperior bony wall of the canal 
(1 mm at a time) 

ened continuity with the supei opostenoi wall is obtained As a result 
of this step in the surgical technic, the entire incudomalleolar joint in 
Its position within the epitympamc recess is exposed to view 

(c) Skeletonization of the Antei osuperior Bony Wall of the External 
Auditory Canal With the curet directed antenoi to the head of the 
malleus and curetting being done fioin without inward, the upper sur- 
face of the curvature of the squamous portion of the anterosuperior 
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bony wall of the canal is smoothened and skeletonized up to the sulcus 
tympanicus As a lesult of this suigical maneuvei, the entiie epitym- 
panic iccess is hi ought into view 

(d) Resection of the Skeletonized Posteiioi, Supeioposteiioi, Supe- 
1101 and Anterosupei lor Bony Walls of the Canal fiom Without Inward 
up to the Sulcus Tympanicus A specially devised naiiow periosteal 
elevatoi is nisei ted between the cutaneous lining and the skeletonized 
posteiioi and supeioposteiioi bony nails of the canal, and the cutaneous 



Fig 11 — The plastic construction of the tynipanomeatal cutaneous membrane, 
showing removal of the skeletonized posterior and superopostenor bony walls 
of the canal down to the level of the bony capsule surrounding the vertical por- 
tion of the facial nerve and the removal of the superior and the anterosuperior 
skeletonized bony wall down to the level of the sulcus tympanicus 

lining is gently sepaiated from its attachment to the bony surface, 1 mm 
at a time Each millimetei of bony wall thus exposed is successively 
removed with a specially devised longeur, up to the level of the bony 
capsule of the vertical portion of the facial neive The skeletonized 
stipeiior and antei osuperioi walls aie lemoved up to the sulcus tym- 
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panicus by the same technic This step m the technic must be accom- 
plished without injury to the cutaneous lining of the bon)^ canal 

(c) Skeletonization and Resection of the Sulcus Tympanicus This 
is necessary in order to free the posteiior, the superoposterior, the 
superior and the anterosupeiioi maigm of the circumfelence of the 
tympanic portion of the tympanomeatal cutaneous membiane 



Fig 12 — The plastic construction of the tympanomeatal cutaneous membrane, 
showing the skeletonization and removal of the sulcus tympanicus from the 
posterior, the superoposterior, the superior and the anterosuperior margin of the 
circumference of the tympanic membrane 

The portions of the sulcus tympanicus on either side of the notch 
of Rivinus, within tvhich the posterior, the superoposterior, the superior 
and the anterosuperior margin of the circumfeience of the tympanic 
membrane are framed, are slowly and cautiously shaved away from the 
fibrocartilaginous ring of the tympanic membrane with a no 000 mastoid 
curet By slow shaving from below upward and then forward as far 
as the posterior edge of the notch of Rivinus, minute, extremely thin 
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portions of bone are remoAed from the posterior surface of the posterior 
and the superopostenoi AAall of the sulcus tAinpanicus This shaving 
IS continued until the sulcus t\mpanicus is skeletonized and becomes 
papyraceous vhen it spontaneously fiactures It is then lifted in minute 
pieces ava} from the fibrocartilaginous img of the t}mpanic membrane 
As a result of this step in the technic, the posteiior and the siipero- 



Fig 13 — ^The plastic construction of the t 3 mpanomeatal cutaneous membrane 
after removal of the sulcus t 3 mpanicus, showing the long crus of the incus, the 
neck of the malleus and the tendon of the tensor t 3 mpani muscle attached to the 
neck of the malleus 


posterior margin of the fibrocartilaginous ring of the tympanic mem- 
brane are freed, and the long process of the incus is exposed to view 
The upper surface of the innermost margin of the superior bony 
wall of the canal which corresponds to the notch of Rninus is gently 
skeletonized and remot ed from its cutaneous lining, which is continuous 
with Shrapnell’s membrane, and the posterior and the anterior malleolar 
fold of the membrana t3mpani, which extend from the short process 
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of the malleus This results m the freeing of Shiapnell’s membrane 
and the exposure of the neck of the malleus 

The upper surface of the anteiosupeiior wall of the sulcus tym- 
panicus, anteiioi to the anterior edge of the notch of Rivinus, is skele- 
tonued by lemoval of minute shavings of bone until the sulcus tympani- 
cus becomes papyraceous and fractures spontaneously It is then lifted 
away piecemeal from the anterosuperior margin of the fibi ocartilaginous 
ring of the tympanic membiane After this part of the circumference 



Fig 14 — The liberation of the tympanic membiane from its anchorage to the 
ossicular chain, showing separation of the head of the malleus from the incus 
without disturbance to the position of the incus 

of the tympanic membrane has been freed, the tendon of the tensor 
tympam muscle, inserted into a slight piojection near the upper end 
of the medial side of the manubrium mallei, is seen 

The resection of the amount of bony structure necessary for the 
creation of the cutaneous tympanomeatal membiane is now complete 
There should be a continuous, completel}'^ intact, nonperforated tympa- 
nomeatal cutaneous membrane, whose tympanic portion is attached only 
to the remaining anterior and inferior walls of the sulcus tympanicus 
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and ^^hose meatal pait is left tempoiaiily attached to the remaining 
mfeiior and anteiior bony walls of the external aiiditoiy canal 

4 Libel ahon of the Meinbiaiia Tympam fi out Its Anchoiage to the 
Ossiciilai Cham — In oidei to peimit the exclusion of the tympanic 
poition of the tympanomeatal cutaneous membiane beyond and supero- 
posteiioi to the tympanic cavity, the membiana tympam must be freed 
fiom its anchoiage to the ossiculai chain 



Fig 15 — The liberation of the tympanic membrane from its anchorage to the 
ossicular chain, showing amputation with a specially devised guillotine of the 
head of the malleus at its point of junction with the neck of the malleus 


This IS accomplished by resecting the head of the malleus The 
incudomalleolai joint must be opened first, in ordei to lesect the head 
of the malleus without disturbing the position of the incus With a 
specially devised shaiply pointed knife, the aiticular capsule which sur- 
rounds the incudoinalleolar joint is gently incised and lifted to expose 
the aiticular cavity The incudoinalleolar joint is next divided, by intro- 
duction of the knife into the joint between the facets of the malleus 
and the incus and cautious woikmg of the knife inwaid until the inner 
wall of the epitympanic lecess is reached By gentle moving of the 
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knife from above downward until the neck of the malleus is reached, 
the two facets are separated Great caution must be exercised that 
the incus is not jolted, to msuie against disturbing the mcudostapedial 
joint The supeiior ligament of the malleus, which descends from the 
roof of the epitympamc lecess to the head of the malleus, is severed 
with the same knife The lateral ligament of the malleus, which binds 
the head of the malleus to the posteiior part of the notch of Rivinus, 



Fig 16 — ^The liberation of the tympanic membrane from its anchorage to the 
ossicular chain after amputation and removal of the head of the malleus 


is severed, and the head of the malleus is gently pushed and displaced 
for a distance of 1 or 2 mm in a direction anterior to the incus 

The malleus is engaged immediately below the head and at the 
beginning of its neck with a specially devised guillotine The guillotine 
is held in one hand and steadied with the other, and the head of the 
malleus is amputated and removed Great caution must be exercised 
in this part of the technic, because the slightest traction or jolting of 
the head of the malleus may result in a contracoup penetration and per- 
foration of the tympanic membrane by the manubrium mallei 
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The amputation and remo\al of the head of the malleus mil serve 
later to permit tlie hermetic closure of the tmipanic cavity and the 
exclusion of the epit}mpanic recess from the newly created auditon,- 
raechanism 

5 Dccompressian of the Dura of the Temporal Lobe nu the Region 
of the Epitympanic Recess — The inner bom table, which forms the 
roof of the epit}mpanic recess and is part of the floor of the middle 
fossa first is skeletonized mth a no 2 round burr When it becomes 



Fig 17 — The decompression of the dura or tlie temporal lobe m the region 
of the epitv-mpanic recess The dural plate m the region of the epitjmpanic recess 
has been skeletonized, fractured and lifted a\\a} from the dura 


papATaceous it is fractured and lifted away from the dura of the 
temporal lobe with a no 1 curet The temporal lobe is thus decom- 
pressed in the region of the t\ mpamc cavit}- The object of this surgical 
step IS to reliete the penlabynntlune venous stasis which has been sug- 
gested by Wittmaack ® to be the cause of the patliogenesis in otosclerosis 

8 t^'lt^maack, K Die Ursache der Otosklerose Em Vorschlag zur 
ursachhehen Behandlung Arch f Ohren-, Xasen- u Kehlkopfh 129 150 CJune 26) 
1931 
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6 The Eicavatwn of a Ti otighhke Fenestia m the Bony Capsule 
of the External Houzontal Semicn cnlai Canal, Down to the Perilymph 
Space — The tioughlike fenestration of the external semicircular canal 
IS an especially devised surgical means of mechanically preventing the 
eventual closure of the fenestra by regeneration of bone, which has 
defeated all foimei surgical efforts for the improvement of heaiing 



Fig 18 — The excavation (stages 1 and 2) of a troughlike fenestra in the 
bony capsule of the external semicircular canal for the permanent mobilization 
of the labyrinthine perilymph, showing the excavated trough with its surround- 
ing bonv walls and skeletonized transparent bony floor, tbrougb which the lumen 
of the canal may be visualized 

This part of the surgical technic lequires most delicate instrumenta- 
tion and manipulation It must be done carefully and slowly, under 
brilliant illumination and with the aid of extremely powerful magnif}'- 
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mg glasses It must be accomplished without injury to the membranous 
labyrinth 

An electiicall} cliiven no 2 round dental finishing oi polishing buir, 
the width of whose ciicumfeience is about one-half that of the outer 
surface of the bony capsule of the external semiciiculai canal, is 



Fig 19 — The excavation (stages 3 and 4) of a troughhke fenestra in the bony- 
capsule of the external semicircular canal for the permanent mobilization of the 
labyrinthine perilymph The upper drawing shows the excavated trough with its 
skeletonized transparent bony floor removed down to its endosteum, through this 
the membranous labyrinth can be visualized The lower drawing shows the 
excavated trough with its endosteal floor removed and the perilymph space and 
the membranous labyrinth exposed 
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employed for the excavation of the tiough The burr must be held 
m perfect control, and its excursions must be light and most carefully 
guided The troughhke excavation should be begun on the outer surface 
of the bony capsule of the external semicircular canal, immediateh 
below the ampulla, and should be extended for about 3 mm along the 
longitudinal axis of the capsule and limited to the centei of the width 
of the canal 



Fig 20 — Completion of the excavation of a troughhke fenestra in the bony 
capsule of the external semicircular canal for the permanent mobilization of the 
labyrinthine perilymph 

This troughhke fenestra is created by several surgical stages 
1 Excavation of a troughhke groove with all its surrounding walls 
converging toward the bottom to meet its floor, which assumes the form 
of an extremely thin and transparent innermost periosteal layer of bone 
Through this transparent floor the lumen of the external semicircular 
canal can be visualized in the form of a bluish gray line (under strong 
illumination and magnification) 
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2 Widening of the thin tiansparent bony flooi at the bottom of 
the tioiigh to pel lint visualization of the entiie width of the lumen of 
the sennciiculai canal 

3 Caieful polishing down of the bony flooi of the tiough, to remove 
the extiemely thinned-out mneimost periosteal layei of the bony capsule 
and the endochondial layei down to the endosteum Thiough this 
extiemely tiansparent endosteal floor the membianous labyrinth can now 
be visualized within the peiil)miph space in the lumen of the semiciicular 
canal 

4 Gentle pulveiizmg of the extiemely delicate endosteum, which 
forms the floor of the tioughhke fenestra, with a few strokes of the 
polishing bun, until one oi several micioscopic drops of perilymph 
appeal thiough the poies in the pulveiized endosteum 

With the appeal ance of the fiist microscopic diop of perilymph, the 
patient complains of severe vertigo, and almost immediately a tremen- 
dous improvement in healing manifests itself 

The lateral maigins of the pulveiized endosteal floor which covei 
the widest part of the peiilymph space are now caiefully removed with 
the lightest excursions of the buir This results in an exposure of the 
widest portion of the perilymph space With strong illumination and 
magnification, the intact membianous labyrinth, surrounded by pulsating 
peiilymph, can now be seen 

When completed, the tioughhke fenestra within the bony capsule 
of the external semicircular canal has slightly sloping bony walls extend- 
ing from the wider apeiture on the roof of the bony capsule to the 
narrower aperture in its floor, which communicates with the perilymph 
space The walls sui rounding this fenestra must maintain the original 
thickness of the bony capsule 

7 Fmal LiheiaUon of the Tympanomeatal Cutaneous Memhane — 
The meatal portion of the tympanomeatal cutaneous membrane, which 
was left attached temporarily to the inferior and anterior bony walls 
of the external auditory canal to protect it from accidental injury, is 
detached An incision is made through the cutaneous lining of the ante- 
rior bony wall of the canal, beginning at the point of attachment of 
the tympanic membrane to the lemaimng superoantenor end of the 
sulcus tympanicus, and is earned outwaid and slightly downward along 
the entire siiperoantei loi bon}'- wall of the canal to its outermost margin 
Another incision is made through the cutaneous lining of the postero- 
infeiior bony wall of the canal, beginning at the point of attachment 
of the tympanic membiane to the remaining inferoposteiior end of the 
sulcus tympanicus, and is cairied outward and inclined somewhat down- 
ward along the entire posteromferioi bony wall of the canal to its 
outeimost inaigm A fine nairow periosteal elevator is inserted into 



66 


ARCHIVES OF OTOLARYNGOLOGY 


these incisions, and the still attached borders of the meatal poition of 
the tympanoineatal memlirane are elevated from the underlying bon} 
sui faces This results in a complete severance of the meatal portion 
of the tympanomeatal membiane from its bon} attachments, and there 
IS completed a plastically constructed one piece tympanomeatal cutaneous 
membrane, attached only anteriorly and mferiorly to the anterioi and 
the inferior wall of the sulcus tympamcus This membrane is \ascii- 
larized by the blood vessels of the membrana t}mpani 



Fig 21 — The final liberation of the meatal portion of the tympanomeatal 
cutaneous membrane from its attachments to the superoanterioi and the postero- 
inferior bony wall of the external auditory canal 

8 The Placement and Molding of the Tympanomeatal Cutaneous 
Membi ane — ^The tympanomeatal cutaneous membrane, whose tympanic 
portion can now be made to extend superoposterioi to the tympanic 
cavity, IS gently stretched and placed so that the membrana tensa seals 
the tympanic cavity and covers the incus and the membrana flaccida 
covers the fenestra m the external semicircular canal The remaining 
meatal portion of the tympanomeatal membrane covers the inner wall 
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of the epitympanic lecess and the mastoid aspect of the basal labyrin- 
thine poition of the petrous pi i amid 

9 Insotwu of the Tynipanouieatal Cutaneous Meiubiane into the 
Tioughhkc Fcnestia of the External Scnncu culai Canal — A piece of 
paraihn mesh i oiled into a small ball is placed oiei the portion of the 
t} mpanomeatal membrane which coiers the outei aperture of the 
tioughhke fenestia in the external seniicncular canal After gentle 



Fig 22 — The completely intact tMiipanomeatal cutaneous membrane placed m 
position This membrane, properly placed, seals the tjmpanic cavit}, corers the 
incus, IS inserted into the troughhke fenestra, lines the inner surface of its bom 
walls, co\ers the floor of the trough, seals the perihmph space and lies in d.rect 
contact w'lth the perihmph 

pressing and molding of the paiaffin mesh over Shiapnells membrane 
the latter is inserted into the troughhke fenestra so as to line the innei 
surface of its walls, extend immediately beyond the edge of the mnei 
aperture of the fenestra and he m direct contact with the perihmph 
The paiaffin mesh ball is held m place ffi additional pieces of paraffin 
mesh mseited into the mastoid wound On the caie and precision 
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with which this step in the technic is earned out depends the permanent 
maintenance of the fenestra in the bony capsule The insertion of 
Shrapnell’s meinbiane into the troughhke fenestra in the manner 
described is another step in the mechanical preiention of closure of the 
fenestra by regeneration of bone 

A mastoid dressing and bandage applied in the routine fashion 
completes the operation 



Fig 23 — Molding and maintenance of the membrane in final position with 
paraffin mesh 


Pastoperative Cai c of W ound — The superficial dressing is changed 
daily On the eighth postopeiative day the first full dressing is made 
At this time the paraffin mesh is gently removed, care being taken not 
to disturb the flap All secretions within the mastoidomeatal wound 
are wiped and dried with sterile cotton applicatois After the dressing 
IS completed a piece of sterile cotton is placed m front of the entrance 
to the external auditory canal The superficial bandage is discarded 
after the first deep dressing 
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Thereaftei, the mastoidomeatal wound is diessed eveiy othei da} 
until complete epideimization of the wound has taken place 

Indications — Technic descnbed for the improvement of heaimg 
may be employed with good lesults when theie exist 

1 Clinical evidence of fixation of the stapes 

2 Loss of hearing b} an conduction of not moie than 60 pei cent 
(if practical impiovement m hearing sufficient to permit the patient to 
lesume his economic and social life is to be obtained) 

3 Loss of hearing by an conduction of not less than 40 per cent, 
when accompanied with a loss of piactical hearing 

4 Normal heaimg by bone conduction determined b)'- masking or a 
loss in hearing by bone conduction, detei mined by masking, which does 
not exceed 30 decibels foi the 512, 1024 and 2048 frequencies 

5 A complete absence of suppuiation fiom the middle eai 

6 A completel} normal and tianslucent membrana tympani with- 
out perfoiations 

7 A completely intact and healthy cutaneous lining of the bony 
walls of the external auditory canal 

8 A normal state of health 

REPORT OF CASES 

Case 1 — A woman aged 44, an office worker, first noted a disturbance m hear- 
ing twenty years before examination In 1931 there was a definite loss in 
hearing acuity, more marked in the left ear After a mental upset in 1923, the 
hearing became much worse, and this condition progiessed thereafter No form 
of treatment had been of any avail One aunt and one cousin weie hard of hearing 

A preoperative hearing test (air conduction) on Nov 11, 1937, showed a 
57j4 per cent loss in the right ear and a IfP/z pei cent loss in the left ear 

On Dec 28, 1937, the Lempert operation was performed on the left eai 

Postoperative hearing tests ga\e the following results 

Loss in Loss in 

right ear left ear 

(percentage) (percentage) 

61 56 

48 49 

51 80 

58 61 

65 74 

58 73 

Bone conduction test showed 
none on left side 

Comment Precperatn ely this patient w-as ne\er tested for bone conduction 
She w'as an unsuitable subject because of the nerse deafness which was discovered 
postoperatively The fistula closed wutlun three weeks 

On klay 14, 1938, a fistula test ga%e negatue results The improvement in 
hearing had been lost 


Dec 31, 1937 
Jan 9, 1938 
Jan 26, 1938 
Feb 2, 1938 
Feb 10, 1938 
March 2, 1938 
March 29, 1938 
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Case 2 — A woman aged 37, a housewife, first noticed loss of hearing m 1923 
The condition improved gradually until after an operation on the left side of the 
nose in 1925, when she lost all practical hearing in the left ear, the hearing in 
the right ear was affected The condition became progressively worse thereafter 
There was no deafness m the family 
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Fig 24 (case 1) — Audiograms of w'^oman aged 44 


A preoperative hearing test (air conduction) on Sept 23, 1937, showed a 52 
per cent loss in the right ear and a 60 per cent loss in the left ear 

On Jan 8, 1938, the Lempert operation vv’as performed on the left ear 
A postoperative hearing test (air conduction) on April 16, 1938, showed a 
4SJ4 per cent loss in the right ear and a 30j4 per cent loss in the left ear 
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Comment There was no temporarj'- reduction in hearing pcstoperatively m 
tins case On 14 1938, a fistula test gave strongly positne results The 
improAement in hearing had been maintained 

C\SE 3 — An unempIoAed man aged 32 complained of a progressne loss in 
hearing for se\en a ears An intranasal operation had been performed for the 
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Fig 25 (case 2) — Audiograms of Avoman aged 37 


rehei of the impediment There had been no tinnitus or otitic infection The 
drum AAas intact The patient used a hearing aid One brother Avas hard of 
hearing 

A preoperatiA'e hearing test (air conduction) on Feb 4, 1938, shoAved a 70^ 
per cent loss in the right ear and a 73)4 per cent loss m the left ear 

On Feb 9, 193S, the Lempert operation AAas performed on the right ear 
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A postoperative hearing test (air conduction) on April 23, 1938, showed a 
48% per cent loss in the right ear and a per cent loss in the left ear 

Comment There was no response at the time of opeiation, and the operation 
was believed to be a failure because of the marked loss in air conduction Ten 
davs postoperatively the patient stated that he heard less than before operation, 
but on the following day he began to hear sounds again The reason for this 
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Fig 26 (case 3) — Audiograms of man aged 32 


temporary loss in hearing was the presence of a postoperative hemorrhage into 
the tympanic cavity and into the entire mastoid wound and canal As soon as the 
hemorrhage was absorbed the hearing improved The patient stated that 
the improvement in his hearing was so great that he was able to return to his 
former occupation, that of salesman, and that for his practical purposes he could 
hear almost normally At his last visit to the office, he called the attention of 





LEMPERT— IMPROVED HEARING IN OTOSCLEROSIS 73 


secretan- to the birds chirping outside the indow The fistula had remained 
patent On May 14, 1938, a fistula test ga\e strong^ positive results, the 
impro\ement in hearing had been maintained 

C^SE 4 — A Aioman aged 46 a housewife, first noted hardness of hearing after 
the birth of her first child, twent\-nine years before A further decrease in 
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Fig 27 (case 4) — Audiograms of woman aged 46 


hearing followed the birth of each of her other three children She had no 
tinnitus, and there had been no deafness in the familj 

Preoperatne hearing tests on Jan 15, 1938, show'ed, bj air conduction, a 68 
per cent loss in the right ear and the left ear, b} bone conduction hearing was 
within indicated limits 
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On Feb 10, 1938, the Lempert operation was performed on the right ear 
Considerable difficulty was encountered in the removal of the head of the malleus, 
but this was finally accomplished with an aural snare Rupture of the drum 
extending the length of the hammer handle resulted 

After operation the hearing was excellent and remained so for three dajs 
From then on until the dressing on the eighth da>, there was a recession in the 
improvement, but the hearing capacity was still increased over that possessed 
preoperatively At the first dressing the handle of the malleus was seen to 
protrude through the drum The part of the manubrium mallei which was 
protruding was amputated wuth narrow pointed scissors The mucoid discharge 
from the middle ear interfered with the acuitj of hearing, but as soon as this 
cleared and the perforation healed, the improvement in hearing was reestablished 
A postoperative hearing test (air conduction) on April 25, 1938, show'ed a 
38% per cent loss in the right ear and 59% per cent loss in the left ear 

Comment The patient’s hearing improved marked!}" until Aipril 5, wdien 
acute influenza, tonsillitis and abscess of the middle car de\ eloped The suppura- 
tive otitis media perforated the drum, and the hearing immediately dropped to 
the preoperatue level This condition lasted for ten days, after w'hich resolution 
set in and there w'as a return of the impro\ement in hearing to the degree noted 
postoperative!} 

This case suggests that the improv'ement in hearing following opening of the 
semicircular canal was due to an improvement in the mechanism of air conduction 
When the air conduction was impaired by a suppurative process m the middle 
ear, in spite of the fact that the fistula remained open, hearing was impaired 
This case further illustrates the fact that the occurrence of suppuration in a 
t}mpanic cavity which has been shut off from the epitympanic recess and the 
rest of the mastoid process by the performance of the primary steps in the 
operation does not necessarily imply that a suppurative labyrinthitis will develop 
At no time was any thickening or inflammator} reaction of the membrane 
sealing the labyrinthine fenestra noted 

On May 14, 1938, the fistula test gave a strongly positive result, improv^ement 
in hearing had been maintained At this w'riting the ear is drv, and the fistula 
is open 

Case 5 — A ihan aged 25, a sign painter, complained of progressive loss in 
hearing for sixteen years One year after the onset of this condition, the patient 
had menmgococcic meningitis There was no tinnitus, and there had been no 
deafness in the famil} 

Preoperative hearing tests on Feb 8, 1938, showed, by air conduction, a 49 
per cent loss in the right ear and a 37 per cent loss in the left eai , by bone con- 
duction hearing was within normal indicated limits 

On Feb 11, 1938, the Lempert operation was performed on the right ear 
Postoperative hearing tests on April 27, 1938, showed, by air conduction, a 
30j4 per cent loss in the right ear and a 35% per cent loss in the left ear, by bone 
conduction hearing was normal throughout 

Comment The patient regained practical hearing, was able to hear whispers 
and to hear m the movies and was no longer aware of any handicap On Ma} 14, 
1938, a fistula test gave strongly positive results, the gam in hearing had been 
maintained 

Case 6 — A man aged 23, a shipping clerk, noted a gradual loss in hearing 
in both ears for one and one-half years There had been no otitic infection or 
familial deafness, but there was tinnitus 
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Preoperative hearing tests on Feb S, 1938, showed, by an conduction, a 42 per 
cent loss in the light ear and a SO pci cent loss in the left eai , bone conduction 
hearing was below the noiinal indicated limits 

On Feb 13, 1938, the Lcmpeit operation was perfoimed on the light eai No 
improvement m hearing was noted at the time 

\GC DATE yy 193^ NO 



RECORDER 


raiQUENCY IN CYCLES FEU SECOND 
Al» CONDUCTION HIGHT O LEFT X 
K>NE CONDUCTION mCHT ) UFT C 



RECORDER 


FEfQUENCY IN CYCLES FEU SECOND 
AIR CONDUCTION RIGHT O ICFT X 
PONE CONDUCTION RICMT J lEfT f 


Fig 28 (case 5) — Audiograms of man aged 25 
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These findings regarding air and bone conduction are significant in the face of 
a persistent positive leaction to the fistula test on the operated ear 

On Feb 28, 1938, the Lempert operation was performed on the left ear, m spite 
of the poor lesult obtained at the first operation, because the patient and his family 
insisted that tins be done No hearing was noted while the patient was on the 
table 

A postoperative hearing test (air conduction) on March 2, 1938, showed an 
80 per cent loss m the right ear and a 50 per cent loss in the left ear, another 
test (bone conduction) on March 15, 1938, showed, for the right ear, bone con- 
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duction lost for all tones except 1024 double vibrations (50 decibel loss) , for the 
left ear, hearing was the same as it had been preoperatively 

Comment No improvement in hearing for practical use resulted, and the 
tinnitus persisted The patient was not considered a suitable subject for operation 
On May 14, 1938, a fistula test of both ears gave strongly positive results, and 
both fistulas were open at the time this report was made 
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Fig 29 (case 6) — Audiograms of man aged 23 


Case 7 — A woman aged 47, a housewife, had been hard of hearing since she 
was 13, the left ear being worse than the right There had never been any 
tinnitus or otorrhea 

Preoperative hearing tests on Feb 10, 1938, showed, bv air induction, a 76 per 
cent loss in the right ear and a 68 per cent loss in the left ear , bone conduction 
hearing was within normal indicated limits 
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On Feb 16, 1938, the Lempert operation was performed on the right ear 
A postoperative hearing test (air conduction) on April 19, 1938, showed a 43 
per cent loss in the right eai and a 60^4 per cent loss m the left ear 

Comment There was no temporary reduction in hearing m this case On 
May 14, 1938, a fistula test gave strongly positive results The gain had been 
maintained, and hearing was normal for practical use 
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Fig 30 (case 7) — Audiograms of woman aged 47 


Case 8 — A woman aged 40, a secretary, had noticed a gradual and progressive 
loss in hearing for fifteen years There had been an abscess in the right ear 
se\eral j’^ears before examination, and severe tinnitus had developed two years 
before Because of this impediment m hearing the patient had lost her position 
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Preoperatne hearing tests on Feb 18, 1938, showed, by air conduction, a 
47 per cent loss in the right ear and a 52 per cent loss in the left ear, by bone 
conduction hearing was within the normal indicated limits 

On Feb 25, 1938, the Lempert operation was performed on the left ear 
The hearing w'as excellent at the time, the impro\ement persisted for tw'O dajs. 
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Fig 31 (case 8) — Audiograms of woman aged 40 


and then hearing returned to the preoperative level No fistula test was obtainable 
at the first dressing on the eighth day The tinnitus persisted 

A postoperative hearing test (air conduction) on April 22, 1938, show'ed a 
40% per cent loss in the right ear and a 36% per cent loss in the left ear 
Comment On May 14, 1938, a fistula test gave strongly positive results 
Hearing for practical purposes and by audiometric test was satisfactor 3 % and 
the gam in hearing was maintained 
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Case 9 — A woman aged 34, a housewife, first noted a loss in hearing, most 
marked m the right ear, and a throbbing sensation in the right ear after childbirth, 
five years before examination The condition had become progressively worse 
The mother, the maternal grandmother and 2 cousins were deaf 

Preoperative hearing tests on March 10, 1938, showed, by air conduction, a 
44j4 per cent loss in the right ear and a 40% per cent loss in the left ear, 
by bone conduction hearing was within normal indicated limits 
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Fig 32 (case 9) — Audiograms of woman aged 34 


On March 11, 1938, the Lempert operation was performed on the right ear 
The mastoid cavit}" was extremely small, so that the meatal portion of the 
tympanomeatal cutaneous membrane was too long for use It was applied, 
nevertheless, so as to extend and cover Trautmann’s triangle During the post- 
operative treatment, the distal portion of the membrane lying posterior to the 
external semicircular canal sloughed and had to be removed 
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A postoperative hearing test (air conduction) on April 22, 1938, showed a 
28)4 per cent loss in the right ear and a 56^ per cent loss in the left ear 
Comment Practical hearing m this case was markedly improved The 
fistula remained patent On May 14, 1938, a fistula test gave strongly positive 
results, the improvement in hearing had been maintained 
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Fig 33 (case 10) — Audiograms of woman aged 40 


Case 10 — A woman aged 40, a designer, while still at high school, had noted 
that she was losing her hearing She had always been subject to many colds 
and had been treated for sinal trouble Tonsillectomy had been done during 
early youth Tinnitus set in, and the hearing became progressively worse Her 
father was hard of hearing Four weeks prior to operation for the relief of 
deafness, the patient sustained a fracture of the tenth rib 

Preoperative hearing tests (air conduction) on March 11, 1938, showed a 56 
per cent loss in the right ear and a 59 per cent loss in the left ear, by bone 
conduction hearing ivas within normal indicated limits 
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On March 14, 1938, the Lempeit operation was perfoimed on the right ear 
Good hearing resulted at the time 

A postoperative hearing test (air conduction) on April 25, 1938, showed a 
3754 per cent loss in the right ear and a 64^ per cent loss in the left ear 

Comment There was a temporary reduction in hearing on the second post- 
operative day, which lasted for four or five days This was due to a marked 
reaction m the tympanic cavity caused by the accumulation of blood As soon 
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Fig 34 (case 11) — Audiograms of woman aged 37 



as the leaction began to subside, impioiement in hearing returned and continued 
thei eafter 

On May 14, 1938, a fistula test gave stronglj positive results The gam m 
hearing had been maintained Today the patient has good practical hearing and 
a functioning fistula 

Case 11— A w^oman aged 37, a housewife, had a progressive loss m heaimg 
following a cold sixteen vears before examination She complained of severe 
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tinnitus There was no otitic infection A mother and sister were hard of 
hearing The patient had had a pulmonary infection, but all examinations failed 
to show any evidence of tuberculosis The patient used a hearing aid but 
experienced difficulty with it 

Preoperative hearing tests on March 16, 1938, showed, by air conduction, a 
6o per cent loss m the right ear and a 58 per cent loss m the left ear, by bone 
conduction hearing was within normal indicated limits 

On March 23, 1938, the Lempert operation was performed on the right ear 
Hearing at the time was excellent 

A postoperative hearing test (air conduction) on April 25, 1938, showed a 
40% per cent loss m the right ear and a 58 per cent loss in the left ear 

Comment Tinnitus persisted The patient discarded her hearing ajd and 
for practical purposes heard well 

On May 14, 1938, a fistula test ga\e strongly positive results The gain in 
hearing had been maintained The fistula has remained open 

Case 12 — A woman aged 32, a social w'orkcr, had undergone right mastoidec- 
tomy at the New York Eye and Ear Infirmary twentj-two j-ears before examina- 
tion Tw'O revisions w'ere performed at the same institution After that there 
w'as a gradual loss in hearing in both cars Tinnitus w’as persistent The patient 
used a hearing aid but could not hear with it 

Preoperative hearing tests on Feb 18, 1938, sbow'ed, by air conduction, a 70 
per cent loss in the right ear and a 76 per cent loss in the left ear, bv bone 
conduction hearing w'as wnthm normal indicated limits 

On March 24, 1938, the Lempert operation was performed on the left ear 
Marked improvement in hearing w'as observed at tbe time 

A postoperative hearing test (air conduction) on April 22, 1938, show^ed a 
63)4 per cent loss in the right car and a 49^ per cent loss m the left ear 

Comment The tinnitus, which w'as marked before operation, completely 
disappeared The patient heard w'ell enough to be able to seek employment and 
no longer needed a hearing aid On Mav 14, 1938, a fistula test gave strongly 
positive results The improvement in hearing had been maintained 

Case 13 — A woman aged 38, a bookkeeper, attributed her deafness to an 
acute accident tw'elve years before examination Since then there had been a 
progressive loss in hearing in both ears and marked tinnitus The patient used 
a hearing aid for the left ear but could not hear well with it She w'as unable 
to hear with or without a hearing aid with the right ear 

Preoperative hearing tests on March 12, 1938, show'ed, by air conduction, a 
75 per cent loss in the right ear and a 64 per cent loss in the left ear, by bone 
conduction hearing was within normal indicated limits 

On March 25, 1938, the Lempert operation w'as performed on the right ear 
A marked improvement in hearing was observed at the time 

A postoperative hearing test (air conduction) on April 12, 1938, show'ed a 
55)4 per cent loss in the right ear and a 55% per cent loss in the left ear 
Comment The patient reported that she could hear with the ear w'hich 
had been operated on When she put the telephone receiver to the other ear 
she did not hear but W'as able to hear with the one operated on Improvement, 
according to the audiometnc test, was equally marked in the two ears after opera- 
tion Tinmtus disappeared in the right ear and became much milder in the left ear 
On May 14, 1938, a fistula test gave strongly pcsitne results The gam in 
hearing had been maintained 
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C\SE 14 — man aged 26, a hair dresser, had had marked tinnitus m both 
ears for fi^e 3 ears After inflation of the eustachian tube he suddenlj^ became 
deaf He ^^as unable to hear e^en shouting after that His sister and father 
were hard of hearing 

A preoperatne hearing test (air conduction) on Jan 7, 1937 showed an 88 per 
cent loss m the right ear and a 75 per cent loss in the left ear 
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Fig 35 (case 12) — Audiograms of woman aged 32 


On Jan 7, 1937 right radical mastoidectomj was perlormed the malleus and 
the incus being remoied but the entire drum being preseried Alter completion 
of the operation tlie drum was separated from the annulus Umpanicus, except at 
Its attachment to the upper half of the anterior aspect and was then applied 
and made to adhere to the mesial t>mpanic wall The object of the procedure 
was twotold ( 1 ) to shut off the eustachian tube and ( 2 ) to obtain an outgrowth 
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of thin epidermis for subsequent use as a flap for the sealing of the fistula in 
the external semicircular canal 

After this radical operation the hearing bj audiometnc tests showed an 
improvement, but there was no improvement in practical hearing 

A postoperative hearing test (air conduction) on Jan 13, 1937, showed a 63 
per cent loss in the right ear and a 79J4 per cent loss in the left ear 
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Fig 36 (case 13) — Audiograms of woman aged 38 


On March 19, 1937, the epidermal outgrowth was dissected from the bone, 
and the external semicircular canal was opened The flap was found to be too 
thin and not sufficiently long to cover the entire fenestra in the canal The imme- 
diate hearing was excellent (14 feet [427 cm] for ordinary spoken voice) This 
dropped on the third day to the level noted prior to operation 

On Jan 11, 1938, the Lempert operation was performed on the left ear Imme- 
diate improvement was noted 
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A postoperative hearing test (air conduction) on Jan 22, 1938, showed a 60 
per cent loss in the left ear 

Comment This patient, who did not hear for practical purposes even witli 
a hearing apparatus, was able, after operation, to hear better than he had before 
without a bone conduction aid Despite this fact and the impressive audiometnc 
improvement, tlie loss in hearing preoperatively was too great to warrant operation 
with expectation of practical improvement in hearing On Alay 14, 1938, a fistula 
test gave strongly positive results No practical improvement was noted in hearing 
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Fig 38 (case 15) — Audiograms of woman aged 29 

Case 15 — A woman aged 29, a stenographer, had been hard of hearing foi 
twelve years, the defect being worse in the right ear She complained of severe 
tinnitus in both ears The condition became progressively worse Tonsillectomy 
had been performed five years before examination and a nasal operation a j^ear 
later There had been no otitic suppuration, and both drums were normal The 
father was deafened 
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Preoperative hearing test on March 28, 1938, showed, by air conduction, a 
58 per cent loss in the right ear and a 35 per cent loss in the left ear, by bone 
conduction hearing was within normal indicated limits 

On March 29, 1938, the Lempert operation was performed on the right ear 
A postoperative hearing test (air conduction) on April 22, 1938, showed a 
41 per cent loss m the right ear and a 25^ per cent loss in the left ear 
Comment The fistula was maintained The tinnitus completely disappeared 
There was marked improvement in practical hearing, the patient being able to 
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Fig 39 (case 16) — Audiograms of man aged 32 


hear whispeis On May 14, 1938, a fistula test ga\e strongly positive results, 
improvement in hearing had been maintained 

Case 16— A man aged 32, a roofer, had been hard of hearing for twentj 
'cars, dui mg the last six years of the period the condition had become pro- 
gressueh woise, it was more marked in the left ear There had been deafness 
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in the family Thyroxin was injected into the ear without any result A nasal 
operation had been performed four years before examination There was no 
otitic infection 

Preoperative hearing tests on March 28, 1938, showed, by air conduction, a 
53j4 per cent loss in the right ear and a 64J4 per cent loss in the left ear , by bone 
conduction hearing was within normal indicated limits 

On March 30, 1938, the Lempert operation was performed on the right car 
A postoperative hearing test (air conduction) on April 13, 1938, showed a 
36^ per cent loss m the right car and a 46}^ per cent loss in the left ear 
Comment Practical hearing was restored and maintained in this case On 
Maj' 14, 1938, a fistula test gave stronglj' positive results The improvement in 
hearing had been maintained 

Case 17 — A man aged 30, a sales promoter, had a father and a paternal aunt 
who were hard of hearing When still a boy, the patient accidentally discovered 
that when he applied the telephone receiver to the left ear he could not hear 
This condition became progressively worse until five years before examination, 
w'hen the loss in practical hearing became evident in both ears Tinnitus in both 
ears w'as brought on by changes in the w’eather The patient could not hear the 
spoken voice without a bone conduction aid There was no otitic inflammation 
Tonsillectomy and adenoidectomy had been performed tw'elve years before 
Preoperative hearing tests on March 26, 1938, showed, by air conduction, a 
62 j 4 per cent less in the right ear and a 79 per cent loss in the left ear, bj' bone 
conduction hearing was within normal indicated limits 

On March 31, 1938, the Lempert operation w'as performed on the right ear 
A postoperative hearing test (air conduction) on April 20, 1938, showed a 
48)4 per cent loss in the right ear and a 79 per cent loss in the left ear 

Comment The patient discarded his hearing aid, and for practical purposes 
his hearing was much improved On May 14, 1938, a fistula test gave strongly 
positive results The gain in hearing had been maintained 

Case 18 — A woman aged 27, a housewife, had been hard of hearing for about 
SIX years, but in the two years before examination the condition had become 
worse She stated that a cold and an abscess in the right ear had preceded the 
onset of the deafness Tonsillectomy had been performed The patient had 
tinnitus A paternal aunt W'as hard of hearing Since childbirth, one year before, 
hearing had become much worse The patient wore a hearing aid 

A preoperative hearing test (air conduction) on March 17, 1938, showed a 
7954 per cent loss in the right ear and a 7254 per cent loss m the left ear 
On April 2, 1938, the Lempert operation wms performed on the right ear 
A postoperative hearing test (air conduction) on April 27, 1938, show'ed a 
78 per cent loss in the right ear and an 81 per cent loss m the left ear 
Comment There was no response in hearing at the time of operation, and 
there was no improvement thereafter The patient had poor bone conduction 
within the conversational voice range before operation and was told that she 
was not a suitable subject for operation, but she insisted on being given the trial 
On May 14, 1938, a fistula test gave strongly positive results There was no 
improvement in hearing 

Case 19 — A man aged 29, a landscape inspector, had had an attack of pleurisy 
eighteen years before examination He was known to have a chronic but well 
compensated valvular disease He first became hard of hearing in October 1937 
and had had throbbing and w'histling noises in his left ear since then There 
was no deafness m the family 
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A preoperative heaiing test (air conduction) on March 14, 1938, showed a 
S9j4 per cent loss in both eais 

On March 25, 1938, the Lemper t operation was performed on the right eai 
A postoperative heaimg test (air conduction) on April 25, 1938, showed a 
37J4 per cent loss in the right ear and a 55^4 per cent loss in the left ear 
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Fig 40 (case 17) — Audiograms of man aged 30 


Comment This patient, who had passed a civil service examination, was 
rejected because of his poor hearing He was given a three months’ probationarj^ 
period during which he could seek treatment The operation was performed, 
and his practical hearing so markedly improved that he passed the physical 
examination of the Civil Service Commission 

A study of the charts of preoperative and postoperative hearing m this case 
shows the improvement m postoperative hearing for the frequencies of 128, 256, 
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512 and 1024 double vibiations The drop m perception of the high notes, 
however, accounts foi the reduction in the aveiage estimation of hearing by 
percentage On May 14, 1938, a fistula test gave strongly positive results The gam 
in hearing had been maintained 

Case 20 — A woman aged 42, a housewife, first became hard of heaiing about 
ten 3 'eais befoie examination The defect giadually became woise and was 
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Fig 42 (case 19) — Audiograms of man aged 29 


accompanied with severe tinnitus Tonsillectcn^’- was performed ten \'ears before, 
to obtain improvement m hearing There has been no deafness ni the family 
Pieopeiative hearing tests on April 1, 1938, showed, by air conduction, a 42)4 
per cent loss in the right ear and a 50]^ per cent loss in tlie left eai , by bone 
conduction hearing was within ncimal indicated limits 

On Apiil 6, 193S, the Lempert operation was pei formed on the right ear 
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A postoperative hearing test (air conduction) on April 25, 1938, showed a 
27 per cent loss in the right ear and a 46^ Per cent loss in the left ear 

Comment The improvement in hearing was marked immediatel} after opera- 
tion and has continued since then On May 14, 1938, a fistula test gave strongly 
positive results The gam in hearing had been maintained 
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Fig 43 (case 20) — Audiograms of woman aged 42 


Case 21 — A woman aged 29, a housewife, had first noticed hardness of 
hearing six jears before examination, after childbirth Her mother had experi- 
enced a similar onset of deafness There was intermittent tinnitus The patient 
had had tonsillitis in childhood and pneumonia at the age of 12 years In the 
last year she had had vertigo in the mornings 

Preoperative hearing tests on April 5, 1938, showed, by air conduction, a 
52)4 per cent loss in the right ear and a 59 per cent loss in the left ear, by bone 
conduction hearing was slightly below the normal limits 
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On April 7, 1938. the Lempert operation was performed on the right ear 
A postoperatue hearing test (air conduction) on April 25, 1938, showed a 
33% per cent loss in the right ear and a 54% per cent loss in the left ear 

Comment The fistula was open and there was good functional hearing 
On Alaj 14, 1938, a fistula test ga\e strong!} positne results, the imprmement 
in hearing had been maintained 
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Fig 44 (case 21) — Audiograms of woman aged 29 


Case 22 — A man aged 24, a salesman, had been hard of hearing since birth, 
the right ear being w'crse than the left He had had an abscess in the left ear 
at the age of 1 i^ear Hearing had become progressnely worse in the last tw'o 
}ears Tinnitus was marked in both ears His father and mother were both 
hard of hearing 
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Preopeiative hearing tests on March 19, 1938, showed, by air conduction, a 
58^ per cent loss in the right ear and a 51% per cent loss in the left ear, by 
bone conduction hearing was below the normal indicated limits, that of only two 
pitches (512 and 1024 double vibrations) within the conversational range being 
within normal limits (determined by masking) 
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Fig 45 (case 22) — Audiograms of man aged 24 


On April 14, 1938, the Lempert operation was performed on the right ear 
A postoperative hearing test (air conduction) on April 28, 1938, showed a 
42 per cent loss in the right ear and a 44 per cent loss in the left ear 

Comment Improvement in hearing at the time of operation was marked, 
the fistula was open On May 14, 1938, a fistula test gave strongly positive 
results The gain in hearing had been maintained 
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Case 23 A man aged 37, a lawj'er, had been hard of hearing for twelve years 
He stated that the onset of deafness had followed diving and complained of tinnitus 
in both ears He wore a hearing aid over the left ear His mother and a maternal 
aunt and uncle were hard of hearing 
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Fig 46 (case 23) — Audiograms of man aged 37 


Preoperative hearing tests on April 13, 1938, showed, by air conduction, a 
loss of 45% per cent in the right ear and of 52% per cent m the left ear, by bone 
conduction hearing was within normal indicated limits 

On April 14, 1938, the Lempert operation was performed on the right ear 
Postoperative hearing tests (air conduction) on April 21, 1938, showed a 
33 per cent loss in the right ear and a 45% per cent loss in the left ear 

Comment The patient discarded his hearing aid and was able to hear normal 
conversation On May 14, 1938, a fistula test gave strongly positive results The 
improvement in hearing had been maintained 
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CONCLUSIO^S 

A new technic for the impio\ement of hcaiing of patients with 
otosclerosis is offeied It is a delicate, highly technical surgical pio- 
cedure designed to cieate a fenestia in the bon} capsule of the external 
semicirculai canal and to piovide a mechanical means of keeping this 
newly cieated fenestra permanently open To obtain the desiied results 
it IS essential that eveiy step m this technic be patientK and skilfully 
executed in its minutest detail To bung this opeiatne procedure to 
a successful conclusion it is absolutely essential that eveiy surgical step 
be performed m the exact ordei desciibed Each step in this technic 
IS the foundation foi the next step, and unless each step is concluded 
successfully, the next step and theiefore the rest of the operation are 
doomed to failuie This suigical technic should not be attempted by 
any young otologist unless he is especially trained for surgical measures 
of this type An} otologist with a keen knowledge and undei standing 
of the minutest details m the anatomy of the tempoial bone, resulting 
from a large and varied personal expeiience in opeiations on it, will 
master this technic without an} difficulty after seeing it carried out 

The endaural, antauricular approach to the temporal bone is 
employed for the following reasons 

1 The tympanomeatal cutaneous membrane which I have described 
can be obtained only w'hen the endaural, antauricular approach to the 
temporal bone is employed 

2 To avoid the risk of postoperatne infection, in addition to apply- 
ing the strictest rules of asepsis, it is necessar} to limit the surgical 
attack to the tissues directly concerned and thus reach the objective 
with the least amount of sacrifice of tissue This is best accomplished 
by employing the endaural, antauricular appioach 

3 Better visibility and accessibility of the desired suigical field are 
obtained by this approach 

4 The employment of the endauial, antauriculai approach is fol- 
lowed by a convalescence involving the least possible social and economic 
inconvenience to the patient 

5 Cosmetically, the endauial, antauiiculai appioach results in a 
status as near as possible to that preceding the operation 

I have operated on 23 patients with otosclerosis by the described 
technic In 19 cases a good practical improvement m hearing was 
obtained and maintained In 4 cases in which operation was performed 
in spite of poor existing bone conduction, no improvement m hearing 
was obtained 

This surgical technic was carried out and all the postoperative dress- 
ings made under the strictest rules of asepsis In no case was there a 
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postoperatne infection of the Umpanic caMt}, the mastoid caMty or 
the lab}rinth 

Of the 23 patients opeiated on the ne^^l^ created fistula in the 
external semicirculai canal lemained open in 22 In 1 case the fistula 
began to shoA\ signs of closuie at the end of ten days and ^^as com- 
pletely closed at the end of tin ee weeks I behe\ e that in the 22 patients 
111 whom the fistula remained open it will remain permanently open 
l\Iy preMOUs experience has shown that when regeneration of bone takes 
place in a newl} created fistula, it does so immediatel}, and clinical 
cMdence substantiating this fact ma\ be observed after the first deep 
dressing At the time of each dressing the response to the fistula test 
becomes less marked, until about four w'eeks postoperatively. w^hen the 
fistula test gnes a completely negatne result When regeneration of 
bone does not take place the response to the fistula test continues to 
remain strongly positne, showing no signs of decreasing intensity 

I believe that it is reasonable to assume that a fistula which has not 
showm signs of beginning regeneration of bone after two months will 
remain permanent!} open 



NASAL ALLERGY 


ALBERT H ROWE, MD 

SAN FRANCISCO 

“Nasal allergy,” as a term, will probabl} replace many of the former 
terms, such as “hay f e\ er,” “vasomotor rhinitis,” “hyperesthetic rhinitis,” 
“paroxysmal rhinorrhea,” “nasal neurosis,” “nasal hydiorrhea,” “catar- 
rhal rhinitis,” “spasmodic coryza” and “perennial hay fever ” Various 
ingestant and inhalant allergens and in a few cases bacterial allergens 
are proving to be the causes of the S3mdrome which has inspired this 
terminology in the past During the last tw'enty years, however, an 
increasing number of patients with these nasal sjmptoms have responded 
to thorough study and adequate treatment utilizing the ever widening 
knowledge of allergy and its causes At present a comparatively small 
group of these sufferers remains whose symptoms resist allergic therapy 
For a condition presenting such symptoms, the term “vasomotor rhini- 
tis” may be appropriate, but no condition should be thus classified 
without thorough allergic diagnosis and treatment, and the classifica- 
tion, even then, does not remove the challenge to a cohtinued search for 
possible seiisitizations wduch have eluded discovery by the allergist 

NASAL ALLERGY 

Etiology — Seasonal Nasal Allergy^ It is now^ recognized that this 
condition is usually due to pollens, though spores of fungi seasonal and 
occupational dusts, and other inhalants, independently or together wnth 
pollen, may also cause symptoms, as may certain foods 

Perennial Nasal Allergy This form, causing constant or intermit- 
tent symptoms, is usually due to inhalants, such as animal emanations, 
orris, pyrethrum, occupational or house dusts and fungi It is also 
frequently due to food Pollens wduch are in the air of certain areas, 
such as San Francisco, throughout the year or in house dust, having 
settled there during the pollen season, at times cause perennial symp- 
toms, with exaggeration during the periods of pollination Inhalant 
allergy results in sneezing, in watery or mucoid discharge and especially 
in itching of the nose, the eyes and often the throat and ears Head- 
aches, nasal occlusion, aching in the region of the antrums, difficult} 

Read before the San Francisco County Medical Society, August 1937 

1 Rowe, A H Clinical Allergy Manifestations Diagnosis and Treatment, 
Philadelphia, Lea S. Febiger, 1937 
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with hearing and pharyngeal congestion, pioductne of hacking and 
clearing the throat, often arise In food alleigy ^ the occlusion may be 
worse and loss of the sense of smell more frequent Sneezing may vary 
m degree, and itching is usually absent when the condition is due to 
food allergy 

Nasal Allerg}^ in Children - This is very common It produces con- 
gestion, nasal blocking, sneezing, itching, mouth bieathing, clearing of 
the throat, hacking, snorting, noisy breathing, pushing, picking and 
rubbing the nose and lestless sleep Itching is usually absent in cases of 
food allergy Bacteiial allergy as a primary cause of such symptoms 
rarely occurs, and the infrequency of complicating sinusitis m children 
is striking Differentiation of nasal allergy and nasal infection,® which 
produces a red rather than a pale, boggy mucosa and polymorphonuclear 
white cells rather than eosinophils in the nasal secretions, is most 
important The frequency with which in children attacks of nasal allergy 
and especially of asthma are initiated by sneezing, coryza and 
allergic nasal congestion, which suggest an infectious cold, has led to 
the erroneous idea that infections cause such attacks 

Chmcal Pictme — Nasal allergy produces a pale, edematous mucosa 
of varying redness Redness increases when active infection is piesent 
Occlusion may be severe, since the tissue is of a loose, erectile type 
With continued swelling, the mucous membrane thickens, and polypoid 
degeneration may result, owing to outpouching of the membiane caused 
by closure of the glandular orifices Such chronic allergy is one of the 
common causes of hypei plastic rhinitis, even in the ethmoid sinuses, 
according to Hansel® Allergic edema is usually greatest on the lower 
edge of the middle tuibmated bone, m the middle meatus, at times on 
the anterior edge of the inferior turbinated bone, and over the tubercle 
of the septum These areas he in the so-called lespiratory zone of 
the nose In the quiescent periods the membrane may lesume its normal 
appearance Microscopically, eosinophilic infiltration of the tunica pro- 
pria and other la}ers of the mucosa, hyalmization and thickening of the 
basement membiane lound cell infiltration of the connective tissue 
and dilatation and compression of blood vessels aie observed Similai 
changes, especially thickening of the membrane and cystic or polypoid 
degeneration, may exist in the sinuses togethei wath those in the nasal 
sinuses or independently 

2 Rowe, A H Nasal and Bronchial Allergy m Childhood, Arch Otolaryng 
21 653 (June) 1935 

3 Hansel, F K Allergj of the Nose and Paranasal Sinuses A Monograph 
on the Subject of Allergv as Related to Otolaryngolog^ , St Louis, C V Mosbj 
Company, 1936 
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It IS impoitant to realize that both infection and allergy may produce 
acute or chronic rhinitis, sinusitis, pharyngitis, tracheitis, bronchitis or 
laiyngitis The absence of fever and malaise, the presence of a red 
rather than a pale, boggy nasal mucosa, the histoiy of the symptoms 
and, particulaily, the presence of eosinophils with comparatively few 
polymorphonuclear cells m the nasal mucus favor a diagnosis of allergy 
In the difteiential diagnosis the value of cytologic examination of the 
nasal secretions must he stressed, and will be discussed later The 
mistake must not be made of treating nasal S3'’mptoms arising from 
infected sinuses, especially the antrums, and from apical abscesses of 
the teeth with allergic measures 

Diagnosis — The diagnosis of seasonal (acute) and perennial 
(chronic) nasal allergy depends on several factors The history, par- 
ticularly of sneezing, nasal blocking and watery or mucoid discharge, 
with or without itching, especially in the mornings, always should sug- 
gest allergy The presence of other allergic disturbances in the patient 
or in his progenitors is important The pale, edematous membrane, 
with or without polyps, indicates the presence of allergy Positive 
cutaneous leactions offer helpful evidence, though in the presence of 
active allergy, especially to foods, negative reactions frequently occur 
In these cases mtranasal or conjunctival inhalations of specific allergens 
may result m sneezing, itching and watery discharge, indicative of 
mucosal allergy Dean, Linton and Linton •* obtained positive results 
from scratch and intramucosal tests on the mucous membranes with 
the allergens wheat, milk and eggs when the cutaneous reactions were 
negative Roentgenograms of the sinuses may reveal thickened mem- 
branes, polypoid degeneration or varjung opacit} The study of such 
mucosal swellings can be made with instillations of iodized poppyseed 
oil This seems necessary only in selected cases and is contraindicated 
if iodine allergy is demonstrated b)'^ the ingestion of potassium iodide 
for a da3 or two The transient edema m the antral mucosa from the 
tempoiary effect of an alleigen must be remembered It is also recog- 
nized that these roentgenologic findings may arise from either infection 
or allergy and that they may indicate past difficulty which has been 
controlled Without the results of allergic therapy based on careful 
and thorough allergic investigations having been ascertained, such roent- 
genologic findings should never form the sole basis for surgical inter- 
vention In fact, the diagnosis of allergy usually cannot be certain 
until the results of therap}" conducted for at least several weeks are 
determined In other words, the final diagnosis usually must depend 

4 Dean, L W , Linton, L D , and Linton, C S An Intramucosal Test 
for Hypersensitnity in Allergic Rhinitis, Ann Otol , Rhin & Laryng 44 317, 
1935 
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on tlie therapeutic test Finally the cytologic study of the nasal secre- 
tions ^ offers important e\ idence in determining \\ hether the condition 
IS allerg) or infection Smears of nasal secretions are stained \Mth 
Wright’s stain or preferably with Giemsa s stain The patient may 
bloi\ into a piece of cellophane and later the clumps of mucus may be 
smeared on slides or the mucus niai be obtained on a tightly Aioiind 
cotton applicator Water) secretion is not especial!) suitable Clumps of 
eosinophils indicate the presence of allerg) and the absence of these 
cells in smears on se\eral da)s is necessar) to rule out a diagnosis 
of allergy The relatne numbei of eosinophil oi of poh moi phonucleai 
cells indicates the relatn e amount of allerg) or of infection present If 
allergy is indicated careful studies must be conducted in order to find 
the specific allei genic causes Eosinophils in the nasal secretions come 
from the infiltration of the nasal mucosa with these cells Their pres- 
ence in the sputum of persons with asthma and in the secretions from 
the e)es intestine and lagina \ihen these tissues are the seat of allergic 
disturbances is common knoii ledge Eosinophils in the nasal secretions 
probably indicate inhalant or mgestant allerg) Cooke‘S also reported 
finding them in cases of bacterial allerg) 

Tieafiuenf — The treatment of nasal alleig) needs special discussion 
When inhalant alleigens cause acute or chronic s)mptoms Iwposensiti- 
zation with antigens containing all the specific impoitant allergens 
whethei they aie pollens animal emanations oiris, p) rethrum cotton- 
seed kapok, fungi dusts silk or an) of a number of others, is neces- 
sar) Care not to exaggerate the s)mptoms b) giving too large or 
too frequent doses and sufficienti) piolonged therap) often orer a peiiod 
of from one to three )ears are usual!) necessar) At times elimination 
of the inhalants makes h) posensitization unnecessary EnMronmental 
control and when pollen alleig) is present the use of an an filter are 
frequentl) important The frequenc) of kapok and cottonseed allerg) , 
particularly from old mattresses and upholster) has been recognized 
especially b) Rackemann Thus, dustproof coiers on mattresses and 
pillows are often desirable When food allerg) is suspected elimina- 
tion diets ^ w Inch exclude foods cominonh productn e of allergy are 
usually valuable not only for diagnosis but also for treatment Cuta- 
neous tests infrequentl) show all the foods to which allerg) exists" 
and positive reactions to tests with nonallergemc foods especiall) the 

5 Hansel, F K Obser\ations on C\tolog\ of Secretions in A!Ierg\ of X'ose 
and Paranasal Sinuses, J Allergj 5 357, 1934 

6 Cooke, R A Infectne Asthma Indication of Its Allergic Xature A.in J 
M Sc 183 309, 1932 

7 Rone, A H The E\aluation of Skin Reactions in Food Sensitne Patients 
J \llergA 5 135, 1934 
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mtiadermal test, are not uncommon With control of symptoms, a 
gradual enlaigement of the diet is made accoiding to the symptomatic 
response to foods which aie included Exclusion of drugs, such as 
acetylsalicyhc acid, which occasionall}^ produce nasal alleigy is necessaiy 
when the patient is alleigic to them The combination of food and 
inhalant sensitizations, especially m cases of perennial allergy, must be 
recognized In all this treatment, absolute cooperation of the patient 
orer a long period is necessary to obtain satisfactory results and to 
contiol the effects of heretofore unrecognized allergenic influences, as 
well as the effects of changes in seasons and weather The alleigist 
must act as the policeman to hold the patient to all necessar}' restrictions 
and precautions 

Indications for Surgical Theiapy In cases of nasal allergy surgical 
theiapy is indicated wdien there is actual nasal obstruction w^hich is not 
due to allergic edema This is especially true in cases of polypi and of 
cystic or polypoid degeneration of the turbinated bones Definite infec- 
tion in the sinuses, paiticularl}' the antrums, and especiall}^ from apical 
infection of a tooth, must be dealt w'lth surgically Usually, except m 
cases of acute infection, operation should be performed only aftei 
allergic study and theiapy have been carried out With the full cooper- 
ation of an allergist, the rhinologist can usually obtain better results, 
and much surgical treatment wdiich seemed necessary in past years can 
now be avoided If it is remembered that in most cases nasal blocking 
associated w'lth so-called vasomotor rhinitis is due to allergy and proper 
allergic theiapy is instituted, the patient can usually be spared subjection 
to shnnkings and intranasal treatment Long-standing nasal allergy, 
however, as has been stated, produces structural changes, irreversible 
in type, which are greatly benefited by surgical treatment after allergic 
treatment is well established This opinion is held by most allergists 
and by an increasing number of rhinologists Hansel ® recently stated 
that he found it advisable to do various intranasal and sinus operations 
in only 25 of 220 cases of nasal allergy 

The same attitude toward surgical intervention on the nose and 
sinuses in treatment of bronchial asthma is increasingly evident My 
experience ^ agrees with that of Hansel,® Vaughan ® and most other 
allergists in that operation on the sinuses has failed, except in isolated 
instances, to relieve bronchial asthma The favorable results in certain 
reports have not been checked by sufficiently prolonged follow-ups, and 
the effect of nonspecific hyposensitization and of the absorption of 
injured and necrotic tissue has received little consideration When 
inhalant and ingestant allergens are adequately considered in the treat- 

8 Vaughan, W T Allergy and Applied Immunology, ed 2, St Louis, 

C V Mosby Company, 1934 
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ment of bionchial asthma, good le^ilts aie the lule The exception is 
found in patients with long-standing asthma, especially when they have 
undeigone many opeiations on the nose and sinuses Even m many of 
these cases acceptable, and even excellent, lesiilts arise fiom aileigic 
contiol In tieatment of both nasal and bionchial alleigy, tonsils and 
adenoids should be lemo^ed only with the object of eiadicating infection 
Benefit to the alleigic s}mptoms laiely occuis as a result of these opeia- 
tions, and many instances of the precipitation of potential nasal alleigy 
and especiall}^ of bionchial asthma after tonsillectomy have been 
lepoited in the hteiatuie Of interest is the fact that deci eased suscepti- 
bility to colds and to respiiatoi}'’ infections fiom the nonspecific effect 
of pollen or othei antigenic theiapy has been lepoited b)'' Steinberg, 
Cooke, Van dei Veei and Hansel and has also been observed in my 
own practice 

Cauteiization of the Nasal Mucosa This pioceduie has been rec- 
ommended foi fifty years oi moie in cases of what is now lecogmzed 
as nasal allergy and bionchial asthma Various physicians have used 
tiichloroacetic acid, silvei nitiate, phenol and alcohold and in a limited 
number of cases vai3ang degiees of lelief have been obtained It seems 
to be of special value in the cases m which the sphenopalatine ganglions 
and their mucosal ramifications aie m a highly irritable state so that 
iiritating inhalations, changes m tempeiature oi neivous states produce 
nasal symptoms Its greatest value is m the cases of so-called vasomotoi 
rhinitis in which the patients fail to leceive satisfactory lelief fiom 
allergic theiapy In such cases, however, the relief obtained by cauteii- 
zation is usually tempoiary. and the challenge to continued alleigic study 
and treatment peisists 

In lecent years much publicity has been given to cauteiization of 
the nasal mucosa and to ionization with zinc, coppei and othei mineral 
solutions The remarkable results claimed for such ionization encoui- 
aged its use by many physicians However, no better results aie 
obtained than with simpler methods, the discomfoit after ionization 
IS usually great, and complicating infections of the sinuses have been 
reported All this, added to the cost of the machines generally advised, 
points to a speedy decrease in the use of ionization It has been of 
vaiying help in cases of vasomotor ihinitis, but in this condition local 
cauterization is to be preferred 

OTHER ALLERGIC SYMPTOMS 

Brief mention will be made of other symptoms arising from allergy 
which may be of interest to the specialist m diseases of the nose and 
throat Duke ” reported cases of dizziness and the typical Meniere’s 

9 Duke, W W Meniere’s Syndrome Caused bj Allergy', J A M A 81 * 
2179 (Dec 29) 1923 
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syndrome due to inhalant alleigy , Since then, Baljeat, Malone, Yaii- 
dell, Levy, Wildei, Proetz, Urbach and I ^ have observed similar cases, 
and such symptoms have been recorded Alleigic edema in the internal 
ear, its nerve tracts or its centers in the brain is probably lesponsible 
The relief obtained by the use of Furstenbeig’s diet suggests edema 
as the cause The frequency of alleig)'- in patients with Meniere’s 
disease remains to be determined Impairment m heaiing fiom edema 
in the eustachian tubes or the middle eai, oi e\en m oi around the 
auditor}' nerves, ma} arise fiom allergy, especial!} in association with 
recurrent or chronic nasal allergy To what extent allergy causes ring- 
ing and noises m the eais is uncertain Evidence points to the frequency 
of otitis media m children afflicted with nasal allergy With allergic 
control, the use of autogenous vaccines and the remo\al of infected 
tonsils and adenoids, the frequency of this complication is diminished 
111 allergic patients Dermatitis in the auditorv canals, on the lobe of 
the ear and behind the eai may arise from alleig} due to foods and 
inhalants This may be a localized lesion oi may be associated i\ith 
eczema in othei cutaneous areas Contact alleig} and infection from 
fungi or bacteria may also cause auial dermatitis 

Allerg}' as a majoi cause of migiaine and of recuirent headache and 
neuialgia has been repoited b} Vaughan,*’ Bah eat Rinkel and Eyer- 
mann, and this claim is supported by m} own studies Edema of 
localized areas of the meninges or of the ner\e sheaths best explains 
such pain It is important to lule out othei recognized causes, such 
as ocular disturbances, infection of the sinuses and certain toxic con- 
ditions The fact that allergic migiame may be associated w'lth oculai 
symptoms and that alleigic edema of the nose at times accompanies such 
headaches has led to much oculai and nasal theiap} without any result- 
ing benefit Alleig}' to foods and at times to inhalants is the common 
cause of migraine 

In the oral cavity, food alleigy and at times diug sensitizations 
aie pioductive of cankei sores and of soieness and inflammation of the 
tongue, gums and oral mucosa Allergic phanngitis gingivitis and 
a tendency to lecurrent heipes of the lips occur The frequency of 
angioneurotic edema of the lips, face, tongue and pharynx and its 
possible fatality w'hen it occurs in the laiynx aie generally appreciated 
Urticaria of the phaiynx, larynx, trachea and esophagus, as recoided 
by Jackson, may arise Coated tongue and heavy breath, due to iiitei- 
ference with peiistalsis, burning stinging sensations and a bitter, metal- 

10 Furstenberg, A C , Lashmet, F H, and Lathrop, F jMeniere’s Sjniptoni 
Complex Medical Treatment, Ann Otol , Rhin &. Faring 43 1035, 1934 

11 Balyeat, R M Migraine Diagnosis and Tieatment, Philadelphia, J B 
Lippincott Company, 1933 
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lie taste in the moiitli, afflict some patients with gastiointestmal alleigy 
A severe lesult of drug allergy has been recognized in agi anulocytic 
angina, which piobably is fundamentally due to sensitization in the cells 
of the bone marrow Allergic purpuia due to food oi drug sensitiza- 
tions aiising fiom allergy in the bone marrow, oi possibly in the platelets 
themselves, may produce hemoiihages of the mucous membrane It 
IS also probable that unusual nasal bleeding aiises from increased capil- 
lar}'- permeability due to an undei lying allergy Finally, recurrent 
swellings of the salivary glands, especiall)>^ of the paiotids, arising fiom 
alleigy, have been obseived in ni}’^ woik^ and lecorded in the hteiature 
All these possible manifestations of allergy stress the necessity for its 
constant consideration in piactice 

CONCLUSIONS 

1 Nasal allergy is responsible in piactically all cases for so-called 
hay fever, vasomotor rhinitis, parox 3 ^smal rhinorrhea, nasal neurosis, 
spasmodic coryza and perennial hay fevei 

2 Vasomotor rhinitis which does not respond to careful and ade- 
quate allergic diagnosis and therapy may be due to unrecognized or 
undiscovered allergens or to othei factors unknown 

3 When nasal allerg}'- is suspected, examination of the mucus for 
eosinophils should be a part of the routine 

4 Surgical intervention in patients with nasal allergy should be 
resorted to only to remove obstructions not due to allergic edema or to 
control actual infection Adequate allergic study and treatment for 
several weeks or longei should precede such inteivention 

5 Ionization of the nasal mucosa should be discouraged 

6 The frequency of allergy as a cause of migraine, recurrent head- 
aches, dermatitis of the auditory canals, canker sores and, occasionally,, 
recurrent dizziness must be remembered 


•490 Post Street 



USE OF THE HYOID BONE AS A GRAFl 
IN LARYNGEAL STENOSIS 

EDWARD A LOOPER, MD 

BALTIMORE 

The whole subject of laryngeal stenosis is a complicated one Each 
case requires individual study, and particular problems in treatment must 
be dealt with to obtain a cure At best, the condition is tedious and 
difficult, often requiring tieatment over a long period — from months to 
years Even then, the final result may not be as good as desired 

For man} years the greatest number of the patients have been chil- 
dren, the condition arising secondary to impropeily performed trache- 
otomies, as has been so often emphasized by Dr Chevalier Jackson 
Through his efforts, suigeons have been giadually instructed in the 
proper method of performing a low tracheotomy, and the disease is 
fortunately becoming moie rare 

Another factor which has contributed gieatl} to the decrease in the 
incidence has been the advancement m the treatment of laryngeal diph- 
theria The brilliant results of prophylactic tieatment of this disease 
with toxoid, the great interest shown by state health departments in 
the control of diphtheria and the establishment of modern quarantine 
hospitals, with staffs trained to administer laige doses of antitoxin 
intravenously when necessary m cases of se\'ere involvement, have been 
among the outstanding triumphs of modern preventive medicine In 
such hospitals, when serious laryngeal involvement develops a successful 
intubation can be quickly performed, obviating the necessity of a trache- 
otomy, with its possible disastrous after-effects of laryngeal stenosis 
So members of the medical profession can look to the future vith 
assurance that this complicated condition will occur less and less 
frequently 

However, with the desire for fast transportation in airplanes, wuth 
the use of millions of automobiles and othei conveyances, accidents are 
proportionately increasing Injuries to the laiynx are common Lacera- 
tions are often deep, with resulting deformity and stenosis Conse- 
quently, cases of this type have now become one of the most important 
problems in treatment 

In June 1937 a patient was sent to the hosjntal with a history of 
having sustained a severe injury to his lal^nN; in a railroad accident 
On admission to the hospital, the patient was wearing a tracheotomy 

Read at the Sixtieth Annual Congress of the American Laryngological 
Association, Atlantic Cit\ , N J , May 2, 1938 
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tube and was suffeiing with a badly laceiated larynx In planning Ins 
treatment, I could see clearly that some soit of giaft would be helpful 
in this particulai case The thought occuiied to me that it might be 
possible to make some use of the hyoid bone as a graft m such a con- 
dition So, after expei imenting on a cadavei, I performed successfully 
the operation piesently to be described The patient’s convalescence w^as 
gieatly shortened, and a satisfactoiy airw^ay w^as established more quickl) 
than had been expected 

Since that time this pioceduie has been used on othei patients wuth 
results which have made me feel that it is an operation wmithy of lepoit- 
mg, even though it is a new^ method of treatment m the prehminaiy 
stages of development 

This operation wmuld seem to be best adapted to the tieatment of 
tiauma to the laiynx m adults It has not been tried in children and 
m Its present state is not suggested foi their cases 

OPERATION 

Anesthesia — After using ti ibi omethanol (a^eltm) to induce anes- 
thesia for a numbei of years, I have found it a most satisfactory basal 
anesthetic for suigical mteivention in the larynx The patient goes to 
sleep quietly without excitement, his blood piessure is low^ered, he 
breathes more slowdy and sleeps foi a longei peiiod of time Rectal 
administration of the diug keeps the anesthetist out of the w^ay of the 
opeiation and avoids the irritating action on the respiratoiy mucosa so 
common with gaseous anesthetics It is to be pieferied to local anes- 
thesia, as, the patient being unconscious, the operation can pioceed moie 
rapidly and theie is little shock to the neivous system, a factor of impor- 
tance m any suigical operation So I now>' employ this method as a 
routine procedure in most of my cases 

Technic of the Operation — The surface of the skin of the anteiioi 
part of the neck, fiom the chin above to the sternal notch below, is care- 
fully shaved and cleansed with soap and watei This proceduie can be 
performed m the patient’s room if desired While the patient is going 
to sleep on the opeiating table, the surface of the neck is made aseptic 
with alcohol, ether and iodine oi with meithiolate, accoiding to the 
choice of the operatoi The patient is then draped in the usual mannei 
As a previous tiacheotomy has been necessaiy, the tracheotomy tube 
should be lemoved, an} granulation tissue piesent trimmed aw'ay and the 
raw' edges cauteiized with 10 per cent solution of silver nitrate A laiger 
tube IS then inseited and tied ivith tape The neck is extended and 
himly fixed wnth pillow^s oi small sandbags 

A vertical incision is made in the skin beginning above at a point 
on a line with the upper maigin of the Inoid bone (fig 1) This 
incision IS earned dowmward about 1 inch (2 5 cm ) to the left of the 
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midhne of the larynx, to the lower end of the thyroid cartilage By 
keeping the incision to the left, one obtains a better chance of a good 
blood supply to the upper surface of the graft, and it can be more 
securely covered over than it could be if tbe incised edges were directly 
in line with the graft The incision should not be carried as far down 
as the tracheotomy opening, because it is important to retain an adherent, 
unbroken bridge of tissue between the laryngeal opening above and the 
tracheotomy wound belor\ With this normal area left intact, there is 
less possibility of contamination and infection above The tip of the 
graft r\ill also be better protected and Mill have a more satisfactory 
blood supply 

From tbe upper point of tbe incision near tbe center of the hyoid 
bone, the incision is carried horizontall}'^ to the left, on a line M'lth the 



Fig 1 — The incision in the skin extends from the lower margin of the thyroid 
cartilage upward to the center of the hjoid bone and then to its left tip 

h 3 'oid bone, to its end The subcutaneous tissue is separated, and the 
thyrohyoid muscle is cut across at its upper attachment The anterior 
surface of the hyoid bone is then exposed throughout its entire left half 
Beginning at the tip, one should free the bone from its posterior attach- 
ment with great care, for if a perforation occurs there infection from 
the pharynx may develop, with serious complications 

In excising thm end of the hyoid bone one should make no effort to 
skeletonize its upper, lower and anterior surface as some adherent soft 
tissue IS advantageous because it gives the graft better blood supply 
and protection After being freed and elevated, the end of the bone is 
made ready to be swung into the desired position m the larynx (fig 2) 
The bed for the graft requires particular preparation A vertical 
incision is carefully made in the thyroid cartilage doMm to the mucosal 
lining, the desired amount of mucous membrane being separated from 
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Fig 2 — The hyoid bone is exposed, the thyroid cartilage incised and a bed 
made for the graft 



Fig 3 — ^The end of the hyoid bone is rotated and placed bet\\een the separated 
thyroid cartilage 
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the cartilage by submucous lesection and c\cry effort being made to 
prevent injury to or peifoiation of the interior of the larynx Caitila- 
ginous deformities, niegulanties and seal tissue, when found, are cor- 
rected as much as possible 

The incised edges of the tbyioid caitilage arc retracted and the end 
of the hyoid bone is placed between them and seem el} held m place vith 
chromic catgut sutures (fig 3) 

If perforation oi infection in the lar}ngeal aiea is suspected a small 
rubber tube dram should be inseited at the lower point of the vound for 
a few days If perforation has occuired in the bvoid region a small 
rubber tube diain should be placed in the left end of the wound 



Fig 4 — The w'ouncl in the skin is closed with fine silk 

The overlying structuies are now' leplaced, bleeding vessels tied off 
and the skin closed w'ltb fine silk The wound is covered over with 
rubber tissue and petrolatum gauze (fig 4) 

A feeding tube should be inserted, as in laryngectom^ to be letained 
for about ten days 

POSTOPERATIVE TREATMENT 

This operation lequires the same caieful after-tieatment as does 
laryngectomy A suction machine should ahvaj s be at the bedside of the 
patient The lesident should be impressed wnth the importance of 
aspirating bronchial exudate to prevent pulmonary complications The 
patient’s position should be changed frequently so as to lessen the possi- 
bility of bronchopneumonia The wound should be frequentl}' dressed, 
and if infection has developed moie drainage maj be lequiied 

If secondai-y hemoirhage occurs, the bleeding point should be tied 
off locally if possible Should bleeding be continuous and severe ligR' 
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tion of the external caiotid aiter^’- can always be perfoimed wath the 
assuiance that the hemoirhage will be controlled 

COMMENT 

This operation is proposed as a method of utilizing the h} oid bone as 
a graft in the treatment of laryngeal stenosis m cei tain cases 

The principle depends on embedding the left end of the attached 
hyoid bone between the incised thyroid caitilage, to act as a w^edge in 
enlarging contractures and deformities of the larynx and to peimit a 
better airway This firm bony giaft acts as a splint to weakened and 
deformed cartilage The ease with wdnch the hyoid bone can be exposed, 
detached and rotated makes the proceduie piactical 

A living, attached and accessible giaft, wuth the blood supply to its 
uppei part undisturbed, has advantages over a foieign embedded graft, 
such as cartilage from a rib, an ear oi some other part of the body 
The opeiatioii is an impiovement foi tieatment m certain cases of 
laryngeal stenosis lesultmg fioni mjuiy in adults It is not pioposed 
as a perfect and immediate cure-all for eveiy patient with laryngeal 
obstruction and has not been ti led on childi en 

104 West Madison Street 



NEW METHOD OF OPERATION FOR CONGENITAL 
ATRESIA OF THE POSTERIOR NARES 


JOSEPH C DONNELLY, DDS, MD 

PHILADELPHIA 

Congenital atresia, oi iniperforation, of the posterior nares is a 
developmental malformation resulting in paitial or complete closure 
of the choanae The obstruction may be unilateral or bilateral and 
membranous or osseous In my case the occlusion was complete and 
the partition composed of bone Operation comprised removal of the 
obstructing plate and insertion of a full thickness skin graft to prevent 
cicatricial closure 

PATHOGENESIS AND ANATOMV 

Several theories have been advanced to explain this anomaly, which 
the early writers attributed to an overgrowth of tlie bony structures 
surrounding the choanae Luschka ^ said that the obstructing plate 
arises from a projection upward and backward of the horizontal plate 
of the palatal bone, while Kundrat stated that the occlusion follows 
an extension inuard of the vertical plate of the palatine bone Thomas- 
son - expressed the opinion that the atresia is due to an extension of 
the plate of the vomer which becomes adherent to the lateral nasal wall 
These theories, however, do not explain the clinical types of atresia 
which are membranous The most accepted hj'pothesis today and one 
that might explain both types of choanal obstruction was advanced by 
Schaeffer ® In his explanation he emphasized that choanal atresia 
is dependent not only on the behavior of the bucconasal membranes 
and the primitive choanae but on the degree of absorption of the floor 
of the secondary nasal fossae dorsal to the primitive choanae and the 
degree of dorsal expansion or growth of the nasal fossae He stated 
further that the extent of the resorption of the mesenchymal tissue 

Read before the Section on Otolaryngology of the College of Physicians of 
Philadelphia, Oct 20, 1937 

From the Department of Otolaryngology of the Hospital of the University 
of Pennsylvania 

1 Luschka, H Ueber angeborene Atresie der Choanen, Virchows Arch f 
path Anat 18 168, 1860 

2 Thomasson, W J Congenital Bony Occlusion of the Right Nasal Choana, 
Laryngoscope 25 221 (April) 1915, cited by Grove 

3 Schaeffer, J P Various Types of Congenital Atresias of the Nose 
and Their Genetic Interpretation, Tr Am Laryng A 56 126, 1934 
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betueen the nasal and the pharjngeal epithelium determines ^^hether 
the atretic mass is to be membranous osseous or both 

Facts are lacking to substantiate the hereditary nature of this inter- 
esting anomaly, but occasionally it has been shown that a connection 
exists bet\\een congenital choanal occlusion and some congenital defect 
of the adjacent facial structures In most of the cases observed b} 
Blair ^ the condition rvas associated w ith cleft palate, and when a uni- 
lateral cleft existed the choanal atresia \\ as on the opposite side \*ogel ^ 
recorded a case in which the ala of the nose on the affected side was 
smaller than its fellow and lateral to it was an opening of a blind fistula 
In Thomasson s - case there was associated congenital coloboma of 



F]g 1 — ^The patient, a 4 3 ear old child The face appears entireh symmetric, 
and there i\as no other congenital defect 

the ins while a double tragus was found on each ear of the infant in 
Binnerts’ ® case In my case the facial structures were normal ffig 1) 
The usual separation of the bps is not re\ealed in the illustiation 

A reMew of the anatoim of the posterior nares or choanae m 
the }oung child, as shown in figure 2 nnmediateh impresses one 

4 Blair, N Congenital Atresia or Obstruction of the Xasal Air Passage^ 
Ann Otol , Rhin & Taring 40 1021 (Dec) 1931- 

5 A'ogel, K Rechtsseitige tjpische Choanalatresie in \’erbindung mit \er- 
schiedenen angeborenen Henimungsbildungen des Gesichts Ztschr f Hals- Xa^en- 
u Ohrenh 11 121, 1925 

6 Binnerts A Einseitige Choanalatresie bei einem Saugling -von drei 
Alonaten Arch f LarMig u Rhin 34 324 1921 cited b\ Gro%eJ" 
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with the small size and the oval sliape of the apertures With the 
posteiior phaiyngeal wall removed it may be noted that the roof is 
formed by the alae of the vomei and the body of the sphenoid bone, 
while the floor is lepresented b)' the line of junction of the hard and the 
soft palate The vomer, or posteiior edge of the septum, is shown as the 
medial boundary, and the lateral walls aie limited by the medial plates 
of the pterygoid processes of the sphenoid The drawing, w'hile a 
trifle magnified, repiesents the vertical and the transverse diameters, 
about 1 cm , of tbe choanae of a child 3^4 yeais old, or only six months 
younger than my patient It may be stated tliat the equality of the 





Fig 2 — The pharyngeal cavity, exposed from behind, of a child SVi years old 

diameters is maintained duiing the first decade of life, and this anatomic 
fact may be used to advantage in cases of choanal occlusion m which 
plastic repair is contemplated 

HISTORY AND INCIDENCE 

Otto," m 1829, while performing a necropsy, was the first to discover 
congenital choanal obstruction, and almost a quarter of a century passed 
before the first clinical case, m a boy 7 years of age, was reported by 

7 Otto, AW A Compendium of Human and Comparative Anatomy, trans- 
lated by J F South, London B Fellowes, 1831 
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Emmert In the jeais following Otto’s discoveiy only 17 cases 
weie lecoided in the hteiature, in 15 of which occlusion was complete 
The collection made by Hubbell ‘‘‘ showed that in 8 the condition was 
bilateial and m-7 unilateial The atiesia was bony m 12 and mem- 
bianotis m 5 In twent}-five more yeais a few moie than 100 additional 
cases were lecoided, and these were leviewed by Fiasei ® m 1910 In 
t\\ o thn ds the obsti uction as unilateral and in 90 pei cent bony This 
piedominance of the osseous type of occlusion ovei the membianous 
was substantiated b)^ Lebensohn,^ who leviewed the case lepoits in 
1923 Foui }eais latei Giove^° estimated that the total numbei of 
all cases of choanal atiesia did not exceed 180 Since 1927 about 32 
cases have been added, which bungs the total to date to appioximatel}^ 
212 To recapitulate, appi oximately 200 cases have been lecoided din- 
ing the last fift}^ }eais Last yeai 6 case lepoits weie published by 
Andei son These i epi esent the total numbei of cases at the Mayo 
Clinic dining the last thiity yeais, and it is significant that 5 of them 
weie obseived duirng the last decade Of the total 32 cases collected 
since 1927, 14, oi nearly one half, weie lecoided m the past two yeais 
These figiues tend to show that atiesia of the postenoi nares is meeting 
with moie geneial lecognition and that m the neai futuie the incidence 
mil piobably be much highei 

DIAGNOSIS 

The symptoms and the pioblem of diagnosis of choanal occlusion 
vaiy with the type of atresia and the age of the patient In the newborn 
the difficulty m bieathmg becomes alaiming if the obstruction is bilateial, 
but the symptoms of severe dyspnea and cyanosis disappear when the 
infant begins to cry With the mouth open oxygenation is leestablished, 
but the impelling instinct of nasal bieathmg soon asseits itself, and i\hen 
the mouth closes there is a repetition of the dyspnea and cyanosis 
Richardson referred to the ‘‘cyclic” character of this type of dyspnea 
and commented on the desirability of obstetricians’ lecognizing it When 
the choanal obsti nction is pi esent on only one side respiratory embai- 

7a Hubbell, A A Congenital Occlusion of the Posterior Nares, Buffalo M S. 

S J 26 5, 1886 

8 Fraser, J S Congenital Atresia of the Choanae, Brit III J 2 1698, 1910 

9 Lebensohn, J E Congenital Atresia of Postnasal Orifices, Ann Otol , 
Rliin & Laryng 32 1128 (Dec ) 1923 

10 Grove, W E Choanal Atresia and Sinus Infection, Arch Otolar\ng 
G 237 (Sept ) 1927 

11 Anderson, C M Congenital Occlusion of the Choana, J A III A 109 
1788 (Nov 27) 1937 

12 Richardson, C AV Congenital Atresia of the Post-Nasal Orifice, Lancet 
2 -139 (Aug 15) 1914 
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rassment is not conspicuous but ma} manifest itself at nursing time 
The occasional difficulty in breathing observed during nuising is often 
attributed to an enlarged thymus, and, though roentgen treatment fails 
to give lelief, furthei diagnosis is usuall} not attempted With the nurs- 
ing period past the impairment m bieatliing is no longer noticed and the 
problem seems solved Only in childhood or in later years is advice 
sought for unilateial choanal atiesia In the adult the obstruction to 
respiration is usually the presenting S3nnptom, and the nasal discharge 
assumes a secondary role In jfoung children the reverse is true, and 
the constant nasal discharge is the predominating sign Man} observers 
have referred to the characteristics of the nasal secretion when the 
choanae are occluded Richardson claimed that the excessive and annoy- 
ing thick clear albuminous exudate is almost pathognomonic of post- 
nasal obstruction, while Kiiby commented on the peculiai bluish glalr^ 
appearance of the secretion Gro\e^® said that in adults the exudate 
IS tenacious and cannot be expelled fiom the nose Other prominent 
findings are atiopln of the turbinate bones with hypertroph^ of the 
overlying mucous membiane, as desciibed b} Stewart^® The atrophied 
conchae make the aftected nostril appear larger, but this as}minetiy is 
more apparent than leal, as was demonstiated in the roentgen studies 
of Lebensohn '* In the \oung child the mucosal and the boii} changes 
aie not so marked and ma\ be o\ei looked as a diagnostic sign 

The question of diagnosis would be simplified if the possibility of 
congenital nasal occlusion vas kept m mind but one is occasional!} 
off guard and falls into erroi The pitfall in the diagnosis arises when 
the chronic nasal discharge, often green or yellow, is misconstrued as 
evidence of chronic disease of the paranasal sinuses This was true 
in m} case and m the case of Grove, in which the roentgenogram shoved 
sinal abnormalit}" 

The diagnosis ina} be confirmed b} passing a probe through the 
nose and gently sounding the obstructing wall Otheis have used a 
small rubbei bulb S}rmge or a Politzer bag and carefully forced air 
through each nasal passage Roth and Geiger suggested filling the 
obstructed passage with fluid and watching to see whether it flows to 
the nasophar}nx For adults and for some children the diagnosis can 
be confirmed with the nasopharyngoscope but m all cases of bony occlu- 
sion asymmetry can perhaps be demonstrated in the roentgen shadows 
of the choanae, as in ni} case 

13 Stewart, J P Congenital Atresia of the Posterior Nares, Arch Otolarvng 
13 570 (April) 1932 

14 Roth, J H , and Geiger C W Congenital Osseous Occlusion of the 
Posterior Choanae Ann Otol Rhin &. Lar 3 ng 35 849 (Sept) 1926, cited bi 
Coh er 



DOy .\ ELL } —A T RE S I A OF PO S7 ERIOR R -IRES 


117 


0PCR\T1\E PROCCDLHC«; 

The surgical relief of congenital atresia has been the accepted method 
of procedure e\er since Emmert in 1853 opeiated on the first patient 
a hoy of 7 }ears A cllr^ed trocai was used to break down the occluding 
wall and this technic was prohabh followed until 1885, when \on 
Schrotter^’’ began empIo>ing the gah anocauterx His patient a girl 
of 19 bad bilateral osseous atresia and was operated on successful}} 
with a burr and canter} During the following }ears man} t}pes of 
trephines and drills driven h} electric motors were deMsed to cut through 
the bom plate along the line of attachment to the ^omer Then a 
different method of ajiproach by wa} of the nasal septum, was ad\o- 
cated b} Uffenorde His operation consisted in raising the muco- 
periosteum of the septum down to the obstructing plate from the ante- 
rior surface of w Inch the mucopenosteum w as separated until the outer 
border of attachment was reached The flap was thrown outward and 
the bom obstruction remo\ed b} chisel and curet The flap was then 
replaced and an incision was made \erticall} through it as it covered 
the nasal surface of the obstruction After an expanding forceps was 
introduced through the incision the redundant mucoperiosteal flap was 
made to fit and to co\er the whole margin of the wound in the bone 
This method had some populant} and Richardson thought it ideal 
Later surgeons, how'e^er, discarded it because of the difficult} m cann- 
ing the mucoperiosteal flap o^ er the surface of the obstruction Stew^art 
in 1931 found it exceptional!} difficult to perform in a child of 15, and 
after 2 of his 3 operations he noticed that he had made the choanal 
opening in the posterior part of the septum while the obstructing plates 
were left in situ 

The operation of clioice toda} consists m remoMng the obstructing 
wall and then taking aw a} the posterior part of the romer White 
found this method practicable after an unsuccessful experience with 
the Uffenorde technic In 1918 he described the operation onh to 
find out later that a similar procedure had been recommended a few 
years before b} Katz and associates 

15 \on Schrotter L Ueber angeborenen knochernen Yerschluss cler Choanen, 
Monatschr f Ohrenh 19*97 (April) 1885 cited b} Coher^o 

16 Uffenorde, W Ein Fall \on Choanalatre^ie mit Demonstration, Ztschr 
t Larjng, Rhin 1.475, 1908 

17 White, L E Occlusion of the Posterior Xares Larmgcscope 28 571 
(Aug) 1918 

18 Katz L Prei sing H and Blumenfeld F Handbuch der speziellen 
Chirurgie des Ohres und der oberen Luftwege W'urzburg Curt Kabitzsch 1911- 
1913 lol 3 p 432, cited bv Coher^'* 
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During the past twenty >ears this method has met with \aried suc- 
cess, as the more detailed and instructne reports testif} to the per- 
plexities_ of maintaining a choanal opening One of Colver’s patients 
was an infant onl} 6 days old with bilateral osseous atresia The sur- 
gical procedure comprised reaming the choanae to normal size and then 
with a small rongeur forceps removing a portion of the %omer Small 
pieces of rubber tubing were then introduced into the nostrils and left 
in place for a few da}s Obsei ration a few months later showed the 

right choanal opening apparent!}' normal while the left side was some- 
what stenosed A secondary operation was contemplated One might 
infer that the problem of pre\enting cicatricial stenosis is less difficult 
in the older child and the adult, in whom a laiger choanal orifice is to 
be found It appears, however, that this is not the case Kearney 
experienced difficulty in maintaining patency in a 14 }ear old child 
This girl had unilateral bony atresia, and after the obstruction \vas 
removed the posterior edge of the septum was bitten aw a} The surgeon 
then inserted a piece of gauze after the method of Brady into the side 
operated on The gauze was caught in the nasopharynx and drawn 
through the opposite side, and the ends w'ere tied around the columella 
The knot w'as untied daih, and a fresh strip of gauze w'as attached to 
one of the free ends The fresh gauze was then pulled through the 
nose and tied as before The procedure pioved ver} painful and had 
to be abandoned Three w'eeks afterward the choanal opening had 
closed, necessitating a secondary operation, which included a submucous 
resection of the nasal septum Even in the adult cicatricial stenosis 
occurs, as w'as evident in the woman operated on by Lebensohn In 
this case the posterior nans had closed six months aftei the operation 
and if the opportunity presented itself Lebensohn planned to do a resec- 
tion of the nasal septum to secure a permanent passage 

It IS evident from the foregoing experiences with this method of 
removing the posterior edge of the septum with the obstructing plate 
that overcorrection is needed at the time of the primary operation and 
that more of the septum should be removed to insuie postoperative 
patency While no haim may follow in the adult, it is questionable 
whether or not a more elaborate extirpation of tissue w'ould be advisable 
in the infant or the } oung child 

The method of simply lemoving the obstructing plate and inserting 
a skin graft on an obturator, as presented here, oifeis a new appioach 

19 Colver, B N Congenital Choanal Atresia Two Cases of Complete 
Bilateral Obstruction, Ann Otol , Rhin &, Larjng 46 358 (June) 1937 

20 Kearney, H L Congenital Bony Atresia of Right Posterior Nans, Ann 
Otol , Rhin &. Laryng 45 583 (June) 1936 

21 Bradv, A J Atresia of the Choanae, J Lar^ ng , Rhin &. Otol 33 49 
(Feb) 1918 
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to a tedious pioblem Foi childien it has the paiticulai advantage of 
precluding the necessity of postoperative instrumentation Foi the 
adult the pimciple may be successfully modified, as ivas demonstiated 
by Dr Albeit D Davis, of San Fiancisco, who suggested the method 
desciibed in this lepoit His patient, a woman of 25, had unilateral 
bony atresia, mIiicIi he lemoved with rat-tail file and chisel He then 
inserted a skm giaft on a laige cathetei Aftei healing, a cathetei 
attached to silver splints was kept m the nose foi two and one-half 
months Blau was the first to suggest the use of a skm giaft to 
maintain postoperatne patenc} He emplojed this method m a case 
in Inch he chiseled thiough a solid piece of bone to make an artificial 
nasal cavity 

REPORT or A C \SC 

A gjrl aged 4 years, alert and inquisitive, referred by Dr H J Lenahan on 
Aug 18, 1936, had had a discharge from the right side of the nose since birth 
As a rule it was colorless, but on several occasions, especially during the winter, 
it had a distinctly greenish tint She experienced difficulty in blowing the nose, 
and during sleep her breathing was of a snorting character Nursing at the breast 
was often interrupted by a peculiar type of breathing, which would disappear after 
she had taken a few large gasps of air through the mouth The family physician 
attributed this irregular breathing to an enlarged thymus, but roentgen therapy 
proved of no avail 

At S months she had pneumonia, and during the following eighteen months 
contracted pertussis, measles and clnckenpox There was no evidence of a con- 
genital anomaly in the father, the mother and the two older brothers 

Examination revealed a thick, slightly greenish discharge on the floor of the 
right fossa The mucous membrane was a little paler than normal, and the part 
covering the anterior tip of the inferior turbinate bone was hypertrophied to the 
extent of showing mulberrj-like dimpling of the mucosa There was no peiceptible 
atrophy of the concha The left fossa had a normal mucosal lining and was free 
from any secretion The child was seen on only two occasions, and her appre- 
hension made the use of a nasopharyngoscope inadvisable Both tympanic mem 
branes were normal, and there was no impairment of hearing The faucial tonsils 
showed moderate hypertrophy, and the palatal arches were symmetric The 
voice had a distinctly nasal twang 

It was thought after the initial examination that either syphilis or suppurative 
sinusitis was present On the second examination the mother presented a report 
from the family physician to the effect that he was unable to secure a specimen 
of the child’s blood but that the mother’s Wasseimann reaction was negative 
Roentgen study of the sinuses pointed toward infection of the ethmoid cells and 
the right maxillary sinus, with chronic thickening of the mucosa along the nasal 
wall of the antrum 

In view of the thick greenish nasal exudate and the loentgen finding of sinal 
abnormality it was decided to improve nasal ventilation by removing the hjper- 
trophied tonsils and adenoids After operation a nasal Smnexon dilator vas passed 
through the nostrils only to meet with firm resistance on the right side posteriori} 


22 Davis, A D Peisonal communication to the author 
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After shrinking the nasal mucosa I made an examination of the obstructing area 
No mass was discernible on the posterolateral wall, and the choanal occlusion 
appeared to be immediately continuous with the posterior tip of the middle tur- 
binate bone The nasopharjngoscope could not be passed into the nasophar 3 'nx 
On digital examination of the nasopharynx I was unable to find any opening into 
the right choana The obstructing wall was composed of a smooth hard plate of 
bone immediately within the free posterior border of the septum After separating 
the blades of the nasal dilator, I passed one blade through the right nostril and 
with considerable pressure, comparable to that used m making an antral puncture, 
perforated the obstruction A diagnosis of congenital atresia was made, but no 
surgical procedure was attempted, as the blood for the Wasseimann test W'as not 
obtained until just before the operation 

The patient returned home, and for one month a local rhinologist kept her 
under observation The opening in the choana soon closed, and on October 12, 
the patient was admitted to the Hospital of the Universitj of Pennsylvania, where 
medical studies were supervised bj Dr J Claxton Gittings and the immediate 
rhinologic problem delegated to me under the service of Dr George M Coates 

At this time particular note w'as made of the nasal characteristics of the 
patient’s voice, which w'as classified as having typical rhinolalia clausa, and my 
associates and I were able to demonstrate this quality on a phonograph record 
The child was unusually alert and her intelligence quotient well beyond the normal 
The general physical examination gave essentially negative results Roentgen 
study of the chest showed nothing abnormal, and an electrocardiographic exami- 
nation revealed simple tachjcardia The Kolmer and the Kahn test were negatne, 
and the blood count was normal 

The routine roentgenogram of the posterior nares (fig 3) is an unusual study 
showing confirmatory evidence of osseous occlusion of the right posterior nans 
Dr Eugene P Pendergrass, roentgenologist, reported as follows The posterior 
nans on the left side is patulous, as is shown at A The posterior nans on the 
right side is definitely different from that on the left, and there is a suggestion 
of bony abnormalitj’' This side W'as knowm to be clmicallv obstructed, and it is 
suggested that such variance in the appearance of a posterior nans may in the 
future be regarded as roentgenographic evidence of bony occlusion Normallj' the 
posterior nares in this projection look symmetric, and there is no large amount 
of space between In this instance, however, there is a considerable space, seen 
at C 

That the occlusion was complete is evident from a similar coronomental view 
of the right posterior nans after injection of aodized poppyseed oil, as shown in 
figure 4 Despite the complete obstruction of the right choana, the sinuses on that 
Side appear normal in a posteroanterior projection, as showm in figure 5, and their 
development is equal to those on the left, or unobstructed, side The frontal 
sinuses show early development This figure, in which the absence of sinal abnor- 
mality IS apparent, is not to be confused with the primarj'' roentgen study, not 
shown here, w'hich pointed tow'ard ethmoidal and antral pathologic changes on 
the right side 

In order to make the interpretation of the shadows cast by the normal posterior 
nares, or choanae, more e\ident we utilized for demonstration the cadaver from 
which the drawing in figure 2 was made Figure 6 shows a piece of lead occupjnng 
the entire left choana The floor, or the junction of the hard and the soft palate, 
IS shown at A The roof appears projected posteriorly and is shown at B 
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Fig 3 — Coronomental mcw demonstrating the roentgen changes in the right 
posterior nans A indicates the patulous nans on the left side and B the occluded 
nans on the right side Note the absence of normal symmetry of the nares and the 
unusually large space at C 


Fig 4 — Coronomental vieu taken after the injection of iodized poppyseed oil, 
demonstrating the obstruction m the right posterior nans 
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Fig 5 — Posteroantenor view demonstrating the apparently healthy paranasal 
sinuses 



Fig 6 — Coronomental view of a cadaver, showing the shadows cast by the 
normal posterior nares A piece of lead outlines the walls of the left choana 
The nares are symmetric 
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Opciatiou— On Novembei 3, after the patient was anesthetized with divinyl 
ether, the nasal mucosa was well shrunk with a solution of 4 per cent cocaine 
hydrochloride and 1 1,000 epinephrine The choanal obstruction was first per- 
forated with a nasal Sinnexon dilator, and then a few pieces of the bony wall 
were removed with a small biting forceps and saved for histologic study The 
larger end of a Faulkner curet proved ideal for breaking down the remaining 
thin boin partition To guard against instrumental injury of the adjacent parts, 
the rotarj movements of the curet were guided by the index finger placed m the 
nasopharj nx The diameter of the cui et, 1 cm , was a tangible guide m determin- 
ing the proper size to make the choana before inserting the obturator and skin 
graft Dr Julius Johnson removed a full thickness skin graft 2 5 cm square 
irom the child's abdomen, and this was ti mimed down to fit snugly around a no 18 
French woien catheter, which previoush had been measured to equal the length 
of the nasal fossa fiom the anterior to the posterior nans The skin graft circling 
the posterior end of the rubber tubing measured from 1 5 to 2 cm in width and 
was attached to the catheter to prevent slipping bj’^ two no 00 catgut sutures The 
rubber obturator was then inserted along the floor of the nose until it reached 
the guiding finger in the nasopharjnx The raw' surface of the graft was then 
in contact with the freshh denuded area of the choana A silk suture was placed 
in the anterior end of the catheter, wdiich remained immediately within the 
nostril, and the projecting end of the tie was anchored to the cheek by adhesive 
tape 

The tissue of the occluding wall removed at operation, a section of which is 
'howm in figure 7, was studied at the Pepper laboratory by Di Herbert A Fox, 
who reported as follows There are pieces of poorly constructed bone and car- 
tilage The bone is probably normal, but in two places it is combined with loose 
fibrillar tissue, the identity of wdnch is not clear No distinct marrow elements 
can be seen There is no suggestion of a syphilitic inflammation or of tumor 

The postoperative care consisted of frequent nasal instillations oi 1 5,000 
metaphen solution The French w'oven catheter w'as removed on the tenth day, 
and my misgivings were allayed when the skin graft was found to be adherent 
to the choana A slight odor and discharge on the affected side increased during 
the following week The discharge became very rancid and presumably arose 
from the retained secretion in the sw'eat and sebaceous glands of the skin graft 
During the third week the exudate decreased, and the child was discharged 
from the hospital on November 29 

After eleven months there w'as no evidence of nasal secretion and the patient 
W’as able to breathe comfortably through the right side of the nose The 
snorting at night had disappeared, and, with general improvement in her appear- 
ance, she had gained 6 pounds (27 Kg) The choanal opening was estimated 
at 6 or 7 mm m diameter, or large enough for a Holmes nasopharyngoscope to 
be passed The patency is demonstrated m figure 8 with a eustachian catheter 
While the voice had not returned to normal, noticeable improvement had been 
recognized by her family and friends ^Ve w'ere able to demonstrate this change 
on the opposite side of the phonographic record which eleven months ago had 
recorded her rhinolalia clausa type of speech 



Fig 7 — A section from tlie excised diaphragm, showing calcified matter and 
fibrous tissue on each side The mucosa had been mechanically disturbed 



Fig 8 — Lateral view of the nasopharynx made nine months after operation, 
demonstrating the patencj of the right posterior nans 
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CONCLUSIONS 

This case suggests the advisability of exploiing the nasophai3aix 
and the choanae with a fingei oi instuunent duiing all operations on the 
nose 01 thioat in childien 

When theie is chionic unilateial nasal dischaige the possibility of 
choanal obsti action should be kept in mind 

As an aid to diagnosis loentgenogiaphy may be used to advantage 
The peiplexmg pioblem of postopeiative cicatiicial stenosis was 
oveicome m this case by the use of a whole skin giaft 

The patency of the postenoi nans one year after operation was 
interestingly demonstiated by the improved lesonance of the voice as 
lecoided on a phonogiaphic disk 

2008 Walnut Street 
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Vertigo in Brain Tumors, with Special Reference to the Rfsuits of 
Labtrinth Examination E A Spiegel and A Alexander, Ann Otol , 
Rhin & Laryng 45 979 (Dec ) 1936 

The observations of Spiegel and Alexander on tumor of the brain seem to 
corroborate the assumption of a representation of the labyrinth in the cerebral 
cortex, particularly m the temporal lobe Parts of the frontal lobe, especially the 
centro-opercular region, must be taken into consideration as places at r\hich 
vestibular and spinal impulses joined in the subcortex (cerebellorubral sjsteni) 
may enter The concept that vertigo m association with tumor of the brain is only 
a general symptom of increased intracranial pressure seems to need revision In a 
large number of cases symptoms of choked labyrinth hyperexcitability of this 
organ, differences in excitabilit}' between the two sides, nj'stagmus, diplopia and 
cerebellar disturbances are found, and the appearance of vertigo is explainable as 
due to these effects of increased intracranial pressure Yet there remains a group 
of cases in which such an effect of pressure on the labyrinth or on the brain stem 
IS absent In these cases, at least, it seems not unreasonable to assume that the 
vertigo may appear as a local symptom of the cerebral cortex due to direct lesion 
(stimulation) of the aforementioned cerebral areas or to pressure on these foci 
by a tumor in a neighboring region In general, it seems that a tumor close to 
the sylvian fissure induces vertigo more easilv than does a tumor more distant 
from this fissure Editor’s Abstract [T A M A] 

Streptococcic Dermatoses or the Ears James H Mitchell, JAMA. 
108 361 (Jan 30) 1937 

According to Mitchell, many of the eczematous eruptions in and around the ears 
are due to the invasion of streptococci He agrees with the opinion of Sabouraud, 
who named such manifestations Sticptococctdcs ccseiiiattfotmes Besides causing' 
a retroauncular intertrigo, the streptococci may cause the formation of scaly, 
exudative patches in the cavum and in the canal Itching is a common complaint 
The diagnosis must be verified by laboratory tests Streptococci may be readilv 
demonstrated in serum from fissures and m the squama-like crusts Cultures are 
more difficult to make, and Mitchell advocates the use of brain broth-dextrose 
medium in tubes at least 12 inches (30 4 cm ) long In tlie cases described by 
Mitchell no fungi were observed, and the possibility of external irritants was 
excluded Lewis, New York [Arch Dermat & Syph ] 

Surgical Treatment of Meningitis of Otitic and Nasal Origin G E 
Shambaugh Jr, J a M a 108 696 (Feb 27) 1937 

During the last four years Shambaugh Jr observed 8 cases of meningitis of 
otitic or nasal sinus origin in his practice and in the house service of the Pres- 
byterian Hospital Two patients died of sepsis (1 of thrombosis of the lateral sinus 
and the other of thrombosis of the superior sagittal sinus), and 1 patient, of 
duodenal hemorrhage The meningitis in these 3 cases was localized and was 
not the immediate or the contributory cause of death The remaining 5 patients 
with meningitis were treated successfully according to the accepted principle of 
making the earliest possible diagnosis by examination of the spinal fluid at the 
first suspicion of meningeal invasion The cell count is the important considera- 
tion A sharp differentiation must be made between localized meningitis, with 
an increased number of cells but no organisms on smear or culture and a. 
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normal sugar content, and generalized menrngrtrs, with organisms on smear and 
cultuie and diminution or absence of sugar As long as the meningitis is localized, 
treatment should be confined to thorough surgical drainage of the focus m the 
ear or the sinus Occasionally a few organisms may be observed on smear but 
not on culture, and here simple drainage of the suppurative focus may suffice 
to produce a cure The piognosis in localized meningitis is good if the disease 
is recognized promptly and dealt with Once generalized meningitis has developed, 
incision and drainage of the dura at or near the point of entry of the infection 
may be considered, forced drainage of spinal fluid by the method of Kubie may 
be employed, the intracarotid administration of antiseptics may be tried, or simply 
repeated lumbar punctuies may be relied on While the prognosis for generalized 
meningitis of otitic or nasal sinus origin is usually poor, occasionally recovery 
does occur, especially when the meningitis is due to the streptococcus 

Editor’s Abstract [Arch Neurol & Psvchiat] 

A Study of Mastoid Infection in Children M Hines Roberts, South M J 
29 1207 (Dec) 1936 

Many mastoid infections do not require surgical treatment Persons with such 
infections frequently present clinical and roentgenographic evidence practically 
identical with that for patients who finally come to operation 

Even when destruction and necrosis are shown by roentgen examination to 
be taking place in the mastoid, recovery may occur without operation 

Conservative treatment of all patients is recommended, and the author disproves 
the old idea tliat early operation for acute involvement of the mastoid is essential 
to avoidance of grave complications 

The time element is most important in evaluating all clinical laboratory data 
The postponement of operation foi one, two or even several days will not 
endanger the patient and will in most instances obviate the need foi surgical 
intervention 

It IS most imortant to have close cooperation between otologist, roentgenologist 
and pediatrician, and there should be careful daily comparison of evidence by 
these three specialists Schlutz, Chicago [Am J Dis Child ] 

The Prevention of Acute Surgical Mastoiditis Welch England, West 
Virginia M J 32 560 (Dec ) 1936 

A certain percentage of infections of the middle ear will heal spontaneously 
A certain percentage will go on to mastoiditis, regardless of any or all con- 
servative methods of treatment Between these two extremes lie the great majority 
of conditions that confront the otologist 

The author discusses the various causes of mastoiditis and concludes that m 
about 98 per cent of cases the condition follows an acute infection of the nose 
and throat, ascending by way of the eustachian tubes 

In most cases the patient is in the age group from 8 to 16 years With 
temperature ranging from 99 to 105 F , profuse perspiration, draining of the ears 
and visible clouding of the mastoids under roentgen examination, there is undoubt- 
edly acute mastoiditis, but just as certainly the patient is septic and should not be 
operated on A leukocyte count of about 15,000, associated with a shift to the 
left of the Schilling differential count still indicates a complicated septic form 
of infection of the upper part of the respiratory tract A patient should not be 
operated on at the time of such manifestations, but operative procedure should be 
delayed until there is a shift back to a more even range of temperature and a 
more normal Schilling-Kolmer differential count 

Caution and delay are the watchwords in this article 

Shawkey, Charleston, W Va [Axr J Dis Child] 
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Ventricular Communication and Internal Hydrocephalus as Complications 
OF Brain Abscess Francis McGuckin, Lancet 2 1387 (Dec 12) 1936 

Three cases of otogenic abscess of the temporal lobe in which recovery 
followed establishment of ventricular communication form the basis of this report 
These cases demonstrate that tension may be severe and that its relief under certain 
circumstances may make for rapid recovery In 1 case the abscess was suffi- 
ciently large to cause extensive compression of the homolateral ventricle, and the 
large amount of cerebrospinal fluid evacuated would point to the rupturing segment 
as probably the anterior horn and the adjacent part of the body 

If intervention is not delayed unduly, e\acuation of the content of the abscess 
will usually relieve the pressure responsible for the block in cerebrospinal circula- 
tion and will accomplish this much more safely than will direct interference with 
the system Langmann, New York [Am J Dis Child ] 


Mastoiditis in Infants H Grenet, R Levent and D Isaac-Gf-ORges, Bull 
Soc de pediat de Pans 34 111 (Feb ) 1936 

Autopsy of 86 infants under 2 years old of whom aural examination had shown 
no abnormality during life showed involvement of one or both mastoids in 54 
One hundred and fifty-five infants who had otitis media ivere divided into three 
groups (1) those who had a discharge from the ears, (2) those who showed signs 
of inflammation of the ears and (3) those in whom examination of the ears revealed 
no abnormality even after paracentesis but in whom there was evidence of mastoid 
infection at autopsj' The conclusions are that all sick infants should have regular 
examinations of the ears, paracentesis should be done when necessary and antrot- 
omy if it becomes necessary The authors express the belief that when aural 
examination shows no abnormality mastoiditis observed at necropsy is a result 
rather than a cause of the infant’s condition and that operation is usually ineffec- 
tive in such cases Benjamin, Montreal, Canada [Am J Dis Child] 


Latent Otomastoiditis and Acutf Dehydration in Infants J Cathala, 
Lorain and Morel, Bull Soc de pediat de Pans 34 505 (Oct ) 1936 

When infants with digestivm disturbances and toxemia present no demonstrable 
cause for the illness and continue without improvement despite treatment, they 
may have latent mastoiditis, and antrotomy may be necessary or even life saving 
An instance illustrating this statement is cited, as well as one in which bilateral 
antrotomy revealed no abnormality of the mastoids and necropsy showed an 
inflammatory condition of the pyloric canal probably associated with a duodenal 
ulcer Of course, not all infants with severe diarrhea and dehydration have latent 
mastoid infections Clinical diagnostic ability, which even at its greatest is not 
infallible, is necessary in deciding whether mastoid antrotomy is indicated 

Benjamin, Montreal, Canada [Am J Dis Child] 

Noises in the Ear, Tinnitus and Elfvientary, Common and Verbal Audi- 
tory Hallucinations Ferdinand Morel, Encephale 31 81 (July) 1936 

In classifying the heterogeneous phenomena of auditory disturbances. Morel 
uses the cochlear path as a guide Peripheral noises of extraneural origin — 
muscular and vascular Druits — are characterized by monotony and relatively low 
complexity The noises which originate in the cochlea, the primary neuron or 
the projection fibers from the medullary nuclei to the cortex have the same char- 
acters They are elementary noises and have no significance and no verbal form 
The patient compares his sensation to some noise such as the roar of the sea, 
and if he has no appropriate term of comparison he imitates it by onomatopoeia 
The noises are localized subjectively near the ear, in the ear or in the head, but 
not in the sonorous space Only the associated signs and symptoms can indicate the 
level of the lesion An altogether different group of auditory phenomena consists 
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01 noises \\hich are localized externalh, in the subjects sonorous space They 
are defined not, as m the preceding group, bj onomatopoeia but b^ direct reference 
to their supposed external source The localization tclloi\s the laws of acoustics 
These noises “irrupt” into consciousness m companj with nonauditor\, particularly 
tactile and Msual, elements, bringing about cohesion of tlie entire process and 
absolute, or almost absolute belief in their realitj Xo gross cerebral lesion pro- 
duces these phenomena The functions iniohed are those which disappear in 
auditor} agnosia Just as auditory agnosia is general!} associated with word deaf- 
ness to some degree, these common auditoi} hallucinations are usuall} related to 
%erbal hallucinations 

^’erbal auditor} hallucinations in\ol\e the phasic function They depend on 
the patient’s Aerbal ideation and are close!} related to his character, preps} chotic 
habits and intentions The a oice is heard at an} site, either in the patient s bod} 
or at any distance witlnn or without the range or tlie normal \oice Its Aocal 
characters are difficult to describe The paf-ient ne\er imitates the AOice A gen- 
eral law, to which iMorel has ne\er seen an exception, is that Pi\o \oices with 
different contents, or simply two s} stems of different phenomena, are mutually 
exclusne The} ne\er occur at the same time, though the} may alternate It is 
best to obsene tliese phenomena at tlie moment when thev occur In addition to 
inducing introspection the obsener should use objectne methods The}* include 
observation of the patient’s motor responses, particular!} b} the use of special 
recording technic such as cinematograph} of the pupil and sensor} examination 
Claude, Aubr}* and Earuk noted tlie inconstanc} ot labvrinthine reactions in cases 
of paranoid dementia Alorel observ ed patients v itli chronic hallucmator} ps} chosis 
Mitli tlie electric audiometer A sudden, brief hi poexcitabilit}* almost alwa}s 
corresponded to an auditor}* verbal hallucination Sudden disturbances in respira- 
tor} rln-thm were noted by Paterson Morel suggests the u«e of stroboscopic lar}*n- 
goscopy and electrom} ograph} of the muscles of respiration, articulation or 
plionation The importance of motor phenomena is shown b} tlie attempts made 
b} some patients to eliminate auditor} hallucinations b} inhibiting lingual and 
respiratory* movements One patient, accustomed to using a digital sign language, 
accomplished this inhibition b} flexing her fingers strongly and asked that her 
fingers be cut off The movements ot phonation, however, are not sufficient to 
create verbal hallucination, a special state, summarized as automatism, must be 
present 

Tinnitus ordinarily has no relation to hallucination, yet in 2 patients with 
traumatic rupture of the t}mpanic membrane tinnitus was transformed into com- 
mon auditory hallucination, attributed to an external cause, when ether was admin- 
istered or the patient was falling asleep 

Liber, Xew York [Arch Xeurol & Psvchivt] 

Evgletox*’s Syx-dro5IE F J Collet and R Mvvolx*, Rev d’oto-neuro-opht 
14 727 (Dec ) 1936 

The case reported wms that of a woman aged 56 who suffered a stroke in 
1926, vvhicli was followed by paral}sis of the left facial nerve Later, violent head- 
aches and vomiting appeared, and all the cranial nerves on the left side except 
ffie optic became inv oh ed Examination rev ealed complete deafness in the left ear 
and no reactions to caloric tests In the right ear hearing was normal, and the 
caloric test rev ealed marked reaction in n} stagmus and vertigo from the horizontal 
canal but no reaction from the vertical canals 

In France it is not generally admitted that elective functional disturbance of 
the V ertical canals exists Hautant considered such disturbance a sign of v estibular 
h} poexcitabiht} , as did Weill Aubry and Causse regarded it as pseudoparalv sis of 
the vertical canals Collet and Jilayoux cannot admit that there was h} po- 
excitabiht} of the right lab}Tinth in their case They think the phenomenon was 
an elective functional disturbance of the vertical canals 

Dexxis, San Diego, Calif [Arch Xelrol & Psvchivt] 
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Importance or Inflammation or the Middle Ear and Mastoiditis in Infancy 
FROM thl Pediatric Standpoint J Cs apo, Arch f Kinderli 109 203, 1936 

Inflammation of the middle ear and the connected parts can produce a variety 
of clinical symptoms in infancy The following forms are distinguished the 
meningeal form, otogenic sepsis and septic, toMC and septicotoxic inflammation of 
the middle ear, antral empyema, and mastoiditis Infection of the middle ear is 
one of the most important complications of d 3 ’^sentcry in infancy and early child- 
hood Col recti}' timed paiacentesis or ticpanation will aid greatly m relievung 
the intestinal symptoms Crane, Washington, D C [Am J Dis Child ] 


Pharynx 

The Radiological Treatjient or Cancer 1929-1935 V Carcinoma of the 
Tongue G E Richards, Canad M A J 35 593 (Dec ) 1936 

Richards reports the results of treatment in 101 cases of cancer of the tongue 
In 73 per cent, the lesions w’ere advanced Healing of the primary lesion by 
radiologic treatment w'as obtained in 54 per cent Control of the disease w'as 
obtained in 34 per cent Richards points out that conservation of tissue is an 
important consideration in the treatment of lesions of the tongue and that radio- 
logic methods are advantageous in this respect He feels that there is an urgent 
need for early diagnosis and treatment 

Lew is. New York [Arch Dermat & Syph ] 


The Radiological Treatment of Cancer 1929-1935 VI Intra-Oral Lesions 
(Except the Tongue) G E Richards, Canad M A J 35 599 (Dec ) 1936 

Of 158 cases of carcinoma of the mouth studied by Richards, the point of 
origin was the alveolus in 60, the floor of the mouth in 30, the buccal mucosa 
in 55 and the roof of the mouth in 13 While treatment was individualized, radio- 
logic methods were employed principally in the treatment of the primary lesions 
When metastases to regional lymph nodes occurred, surgical methods w'ere 
resorted to, together with roentgen or radium treatment In 72 per cent of the 
cases the disease was m the advanced stage when the patient was first seen 
Investigation of the results of treatment show'ed that 69, or 43 per cent, of the 
patients were alive and free from symptoms, 5 were alive but not free from the 
disease , 70, or 44 3 per cent, died of the disease , 10 died of extraneous diseases, 
and 4 were untraced Richards stresses the advantage of early diagnosis, since 
of 29 patients treated during the early stage of the disease, 27, or 93 1 per cent, 
were cured Lewis, New York [Arch Dermat & Syph ] 


Experiences with Roentgen Therapy of Malignant Epipharyngeal Tumors 
AT Roentgen Institute in Zurich H R Schinz and A Zuppinger, 
Ztschr f Hals-, Nasen- u Ohrenh 41 173, 1936 

After reviewing their experiences with roentgen therapy during an earlier period, 
Schinz and Zuppinger report their observations in 26 cases in which they treated 
epipharyngeal tumor between 1929 and 1935 In discussing the clinical aspects of 
these cases, the authors state that in all of them the tumor was in an advanced 
stage of development, the majority of the patients already having metastases 
Histologic studies revealed that 16 patients had carcinoma and 9 sarcoma In 
1 case histologic examination was dispensed with The majority of the carcinomas 
were of the lymphoepithehal type, Yvhich the authors regard as the chief form of 
carcinoma of the epiphaijnx The sarcoma belonged to various histologic tvpes 
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Treatment usually consisted of protracted-£i actional distant roentgen irradiation 
Theie was no palliative effect from this treatment in 6 cases, but in the other 
20 cases all or some of the symptoms disappeared Editor’s Abstract 


Nose 

Ophthalmologic Sequelae in the Radical Cure of Frontoethmoid Sinusitis 
P Halbron, Bull Soc d’opht de Pans, October 1936, p 636 

The ocular complications following operation on the frontal sinus are well 
known Halbron reviews such complications m 48 cases These are grouped as 
cases of (1) difficulty with motility of the globe, (2) lacrimal complications, (3) 
palpebral complications and (4) corneoconjunctival complications 

In 4 of Halbion’s patients the complications fell in the first group Diplopia 
was the leading symptom He cautions that treatment must be delayed, as restitu- 
tion may occur even as late as three months aftei the operation Graphs of the 
muscular balance in these 4 patients are shown Interference with lacrimation is 
most likely due to subcutaneous inflammation Complications affecting the lid 
are frequent Even after healing, inflammation may persist at the internal angle 
of the lid Infection of the conjunctiva has been reported, but this did not occur 
m Halbron’s cases Keratitis without ulceration, however, was frequent 

Halbron concludes that complications may be minimized if the rhinologist keeps 
in mind the following points 

1 The proper incision avoids the lacrimal sac by passing under and to the 
side of it 

2 The periosteum of the orbit is removed except in the region of the pulley 
of the superior oblique muscle 

3 The lids must be held closed after the operation 

A bibliography is appended L L Mayer, Chicago [Arch Ophth] 

Results of Twenty Years or Observation and Therapy of OztiNA K 
Amersbach, Arch f Ohren-, Nasen- u Kehlkopfh 142 106, 1936 

Amersbach surveys his own experiences and reviews the literature for the last 
twenty years with regard to ozena He reviews various theories of the cause 
and then evaluates the different surgical methods which he himself has tried He 
is convinced that no one any longer speaks of a morphologic-anatomic cure for 
ozena but shows that there are still some who consider clinical cure — that is, 
elimination of the bad odor, of the crust formation and even of the atrophy — 
possible He himself takes a more critical attitude, pointing out that, although 
there are many different therapeutic methods, none can be said to effect complete 
cure, each of them at the most effecting only an improvement of the symptoms 
In conclusion he stresses general treatment and the improvement of the hygienic 
conditions as factors in handling the disease Editor’s Abstract 

Radical Operation on Frontal Sinus G Hofer and T Motloch, Monatschr 
f Ohrenh 70 1339 (Nov) 1936 

Hofer and Motloch stress as important for the success of the radical operation 
on the frontal sinus (1) that the diseased mucous membrane must be radically 
removed and (2) that the connection between the nose and the frontal sinus must 
be preserv'^ed at all costs In order to insure such a connection, it is important to 
preserve the supporting frame of the nasofrontal duct and to make a communica- 
tion between the two cavities by removing the ethmoid and the sphenoid, even in 
those cases in which they are not involved in the disease process The authors 
emphasize that if tlie radical operation is performed in tins manner there is little 
danger of a relapse, and they prove this in a number of cases 

Editor’s Abstrict 
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Therapy of Acute Rhinitis b\ Internal Medication F Hu iter, Monatsclir 
f Ohrenh 70 1355 (Nov) 1936 

Hutter reviews studies on the common cold reported H S Diehl (Medicinal 
Treatment of Common Cold, JAMA 101 2042 [Dec 23] 1933) and points 
out that Diehl, in studying the efficacy of the various medicaments on a large 
number of patients with acute coryza, found that a combination of codeine and 
papaverine is to be recommended for general use Hutter further states that his 
own investigations on this problem largely corroborate Diehl’s observations on 
the favorable effects of codeine and papaverine Editor’s Abstract 


Miscellaneous 

House Dust Hypersensitivity in Perennial Asthma of Childhood Henry 
N Pratt, J Allergy 8 60 (Nov) 1936 

The author’s summary is as follows 

“By means of intracutaneous tests and passive transfers it has been determined 
that approximately 79 per cent of children between the ages of one and twelve 
years who suffer from perennial asthma are skin sensitive to house dust extract 
and have reagins to this atopen in their serums The frequency and severity of 
this sensitivity as evidenced by the magnitude of the skin test and passive transfer 
reaction increase with the adi ancing years of childhood ’’ 

Hover, Cincinnati [Am J Dis Child ] 

Infections of the Upper Respiratorii Tract in Children H M Ja\, M J 
Australia 2 774 (Dec 5) 1936 

Jay observes that infections of the upper part of the respiratory tract in chil- 
dien are more potentially serious than those in adults, some children aie hyper- 
susceptible to them and have difficulty in throwing them off, defective nasal 
breathing and malocclusion of the jaws are predisposing factors, allergic states 
must not be confused with ordinary “colds”, pneumonia is frequently secondary to 
infection of the sinuses , an infection of a sinus frequently causes persistent “cold” , 
the first sign of sinusitis may be orbital swelling, a unilateral nasal discharge should 
always arouse suspicion of the presence of a foreign body in the nose, the free 
use of meat and fruit juices m the diet as a supplement to milk and carbohydrates 
laises the immunity to infection, calcium therapy is a useful adjunct m treatment, 
menthol is not acceptable to the nasal mucous membrane, nasal douches are liable 
to carry infection to the middle ear, and autogenous vaccines have a great influence 
in cleaning up these infections 

Gonce, Madison, Wis [Am J Dis Child ] 

Taste and Smell in the Newborn F Stirniaiann, Re% frang de pediat 
12 453, 1936 

On the basis of the vasomotor and the motor reflexes, Stirnimann finds that 
the newborn infant is capable not only of perceiving gustatory stimuli but of dis- 
tinguishing them The infant is capable of responding to olfactory stimuli but 
not as consistently as to gustatory ones Nasal taste is more developed than 
smell itself The latter serves to complete taste Examinations have shown 
not only simple reflex responses but more complicated reactions which one must 
range among psjchic manifestations 

Leslie, Evanston, 111 [Am J Dis Child ] 

Clinical Forms of Osteomyelitis of the Roof of the Orbit G Weill and 
A Koutseff, Rev d’oto-neuro-opht 14 629 (Nov ) 1936 

Two cases are reported, both of osteomyelitis of the lesser wing of the sphenoid 
bone and both of fatal outcome due to meningitis Osteomyelitis of the lesser wing 
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of the sphenoid bone is so rare that in 1921 Cange discovered only 1 indisputable 
case in the literature Clinically the condition is characterized by acute palpebral 
edema (not under marked tension), unilateral exophthalmos, integrity of the 
neighboring accessory sinuses, a normal reaction to puncture of the orbit and early 
acute aseptic meningitis with its complications (papillary stasis, paralysis of the 
oculomotor nerve and cerebral abscess) Taken together, these symptoms aid in 
differentiating the condition from acute mflammatoiy disease of the orbit, sinusitis 
or suppurative phlebitis of the cavernous sinus 

Dennis, San Diego, Calif [Arch Neurol & Psychiat ] 

Movements of Labia Vocalia During Phonation H Wullstein, Arch f 

Ohren-, Nasen- u Kehlkopfh 142 119, 1936 

Wullstein studied the movements of the labia vccalia on the excised larynges of 
calves and of human subjects with a photoelectric cell that recorded not only 
the light falling through the rima glottidis but that shining through the labia 
vocalia He was able to demonstrate that the movements of the labia vocalia are 
upward as well as sideways and that during the movement there is a considerable 
shifting in the mass of the labia He found that at first there is an upward move- 
ment of the closed labia, which for the duration of the phonation do not return 
to their true position of rest (closed and not inflated) but merely assume a zero 
position Although closed, they remain vaulted Whereas the roentgenographic 
curve of the opening of the rima glottidis indicates a brief opening phase with a 
sharp-angled outline, that recorded by the photoelectric cell proves tliat the move- 
ment within the labia vocalia takes place by a shifting of the masses, with a 
gradual transition of the back swing into the forward swing In this movement 
the first point of contact between the labia during the back swing seems to be 
within the fasciculus of elastic fibers on the undei surface, which in the course 
of the vaulting and shifting of masses moves farthest toward the medial line The 
type of the curve of movement is the same for the larynx of a calf and of a 
human being (that is, in the larynx without and that with Morgagni’s ventricle), 
but the ratios of the duration of the opening and the closing phase differ In 
calves the ratio is 1 to 4 and in human beings 1 to 1 Moreover, in the human 
larynx loud and vigorous sounds can be produced by comparatively small pressures 
and quantities of air and the organ is more sensitive to augmentations in pressure 
In its natural mode of action it is more sparing with the use of air and pressure 
and thus is better suited for prolonged use than is that of the calf Even when the 
labia vocalia are not closed before air is blown against them they are often capable 
of producing sounds At the onset of phonation in such circumstances there is 
first an approximation of the labia (caused by suction or by pressure from above) 
During phonation the larynx often completely closes It may be assumed that a 
similar action is exerted on well closed labia vocalia 

Editor’s Abstract 

Direct Signs of Tumor or the Brain in Ordinary Roentgenograms of the 
Skull H Hellner, Beitr z klin Chir 164 583 (Dec 23) 1936 

Diagnosis of tumor of the brain must answer three questions the location, 
the size and the nature of the tumor According to Hellner, the usual roentgen- 
ogram of the skull IS capable of contributing important information on these sub- 
jects Knowledge of the alterations caused by a tumor and visualized in an ordinary 
roentgenogram of the skull, while not as important as the results of neurologic 
examination and the knowledge of the course of an individual tumor, is neverthe- 
less of considerable value The author cites Kornblum, who observed calcification 
in 6 5 per cent of 446 cases of tumor of the brain m which the diagnosis was 
confirmed by operation or at necropsy The types of intracranial tumor exhibiting 
bone formation were, in the author’s experience, principally parasagittal menin- 
gioma, neurinoma and cholesteatoma Here the roentgenogram furnishes informa- 
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tion as to the localization, the size and, to some extent, the nature of the tumor 
The author describes localized hyperostoses of the vault and the base of the skull 
These were likewise observed principally in cases of meningioma, and occasionally 
of benign glioma and acoustic neurinoma The roentgenogram furnishes informa- 
tion as to both the localization and the nature of meningioma Histologic studies 
of meningioma characterized by a tendency to hyperostosis demonstrated invasion 
of bone by tumor cells The roentgenologic and clinical differentiation of osteoma 
and meningioma no longer offers serious difficulty One must be careful m inter- 
preting erosion and atrophy of the skull, which can be caused by general increased 
pressure in the brain, as well as by the direct pressure of a tumor They do not 
furnish any definite evidence of a topographic, qualitative or quantitative kind The 
value of roentgenologic signs m the diagnosis of the nature of a tumor of the cere- 
bellopontile angle is limited On the other hand, the topographic diagnosis of tumor 
of the acoustic nerve is, as a rule, reliable The size of the tumor cannot be told 
from a roentgenogram Editor’s Abstract [ JAMA ] 

Corneal Lesions After Removal of the Gasserian Ganglion for Trigeminal 
Neuralgia C Drutter, Deutsche Ztschr f Chir 248 55 (Dec 9) 1936 

Drutter reports that among 69 patients treated for trigeminal neuritis by the 
injection of alcohol into the gasserian ganglion, keratitis developed in 17 (24 6 per 
cent) In 9 (52 9 per cent) the lesion became permanent Eighteen patients were 
subjected to twenty-seven operations for removal of the gasserian ganglion The 
cornea remained normal in all cases Drutter concludes that neoparalytic keratitis 
develops only as a result of anesthesia of the cornea The cause of keratitis 
remains unexplained m spite of many studies Primary trigeminal neuralgia sel- 
dom involves the first branch of the nen'e Pain in the area of this branch is 
considered secondary by many authors The incidence of corneal anesthesia and 
consequent disease of the cornea cannot be diminished through the practice of 
injecting alcohol into the gasserian ganglion developed in Germany Subtotal 
section of the posterior ganglion section of the root of the trigeminal nerve, accord- 
ing to the method of Frazier and Spiller, does not lead to loss of sensitiveness of 
the cornea and to neuroparalytic keratitis The persistence in Germany of a high 
mortality following operative intervention is due to lack of experience Injection 
of alcohol makes the operative intervention even more difficult Subtotal section 
is followed by a smaller percentage of recurrences than is injection of alcohol 
According to American authors, subtotal resection of the posterior ganglion is the 
method of choice m the treatment of trigeminal neuralgia Drutter suggests that 
tlie practice of injection should be reserved for patients whose general condition 
does not justify a major operative procedure Younger patients should be treated, 
as far as possible, by operative intervention, to avoid the possibility of keratitis 

Editor’s Abstract [JAMA] 

Unilateral Exophthalmos in Neurologic Conditions Jacques Ley, J beige 
de neurol et de psychiat 36 669 (Nov ) 1936 

Ley discusses the diagnostic value of unilateral exophthalmos when local 
causes, such as ocular or otologic conditions, and general causes, such as exoph- 
thalmic goiter, Recklinghausen’s disease Schuller-Christian disease, Hodgkin’s 
disease, leukemia, acromegaly and infantile scurvy, have been eliminated In the 
majority of cases unilateral exophthalmos due to neurologic conditions is secon- 
dary to tumor of the brain Other causes are thrombosis of the cavernous sinus 
or the jugular vein, the syndrome of the cervical portion of the sympathetic trunk, 
cerebral and epidural abscess, aneurysms of the cerebral arteries, certain con- 
genital malformations, cranial trauma, meningeal hemorrhage, subdural hematoma, 
meningitis, oxjcephaly, internal hydrocephalus and disease of the sphenoid fissure 
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Finally, m rare cases transitory exophthalmos develops aftei epileptic crises or 
in association with abnormalities of posture, these conditions, in spite of their 
rarity, are difficult to interpret 

Unilateral exophthalmos is sufficiently marked to be of diagnostic importance 
in from 1 5 to 2 per cent of all cases of cerebral tumor Exophthalmos, unilateral 
and bilateral, is seen in from 8 to 10 per cent of cases of tumor of the brain 
Unilateral exophthalmos may occur in association with intracranial tumor of 'any 
location but most frequently with tumor of the base of the brain or of the frontal 
lobe A tumor just posterior to the orbit or in the region of the sphenoid fissure 
often produces exophthalmos The condition is not as frequent in association with 
tumor of the temporal lobe, but it may occm, either with or without invasion of 
the orbital cavity by the neoplastic mass Exophthalmos is more rare in connec- 
tion with lesions of the parietal or the occipital lobe or of the cerebellum or the 
brain stem In most cases the exophthalmos is on the side of the lesion , contra- 
lateral exophthalmos is seen occasionally in cases of tumor of the cerebellopontile 
angle 

Exophthalmos is most frequent in association with meningiomas and cranial 
hyperostoses, especially with meningioma of the sphenoid ridge or osteoma of the 
orbitoethmoid region Venous or arteriovenous angioma is frequently accompanied 
with exophthalmos Gliomas rarely cause unilateral exophthalmos, except those of 
the optic chiasm or the optic nerves Unilateral exophthalmos is occasionally seen 
in association with neoplasms of the region of the hypophysis oi of the third 
ventricle 

The cause of the exophthalmos in cases of inti acranial neoplasm is usually 
direct pressure on the globe by the neoplastic tissue or proliferated bone Other 
factors include venous stasis, usually secondary to pressuie on the cavernous sinus 
or the ophthalmic vein, irritation of the sympathetic nerves and paralysis of the 
extraocular muscles 

Waggoner, Ann Arboi , Mich [Arch Neurol & Psychiat ] 


Therapy or Chronic Suppurations of Frontal Sinus W Krainz, Monatschr 
f Ohrenh 70 1066 (Sept) 1936 

Krainz maintains that suppuration of the frontal sinus is almost never restricted 
to that sinus but involves also the ethmoid and frequently even the sphenoid sinus 
For this reason he discusses the treatment of chronic inflammation of the upper 
nasal sinuses He says that at the clinic in Innsbruck, Austria, the endonasal 
operation of Halle is employed foi this condition However, the author does not 
begin, like Halle, by cutting aiound the sphenoid, after forming Halle’s flap, he 
removes the ridge of the nose and exposes and enlarges the entrance to the 
frontal sinus After describing the rest of the operation, he discusses the results, 
pointing out that in about 80 per cent of the cases the endonasal operation effected 
cure In the remaining 20 per cent of the cases he counteracted the irritation of 
the sinal mucous membrane by inducing prolonged anemia, and he points out 
that Herzog employed this treatment m cases of rhinogenic retrobulbar neuritis 
The author induces the anemia by insetting into the nose daily for three hours 
strips of gauze that have been saturated with a mixture of a 0 1 pei cent solution 
of epinephrine and a 5 per cent solution of ephetonin This treatment is continued 
until the swelling and the secretions of the mucous membrane disappear, which 
IS usually after from one to two weeks This conservative measure spares the 
patient another surgical intervention Moreover, in the case of some sinal dis- 
turbances, even the chiefly polypous forms, the anemia counteracts the changes 


without surgical intervention 


Editor’s Abstract 


Nosebleed in Infectious Diseases, Particularly in Tuberculosis B Fre\- 
stadtl, Monatschr f Ohrenh 70 1071 (Sept ) 1936 

In the laryngorhinologic examination of patients with pulmonary tuberculosis 
Freystadtl observed frequently smaller or larger crusts of blood in the nose In’ 
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answer to the question whether nosebleed is frequent, the patients usually reply 
that profuse nosebleed does not occur but that they frequently find streaks of 
blood in their nasal secretion The author found signs of nasal hemorrhage asso- 
ciated with mild as well as with severe pulmonarj tuberculosis, the incidence being 
approximately 30 pei cent For measles, scarlet fever, sepsis and typhoid the 
incidence of nasal hemorrhages was not quite as high as it was for pulmonary 
tuberculosis In discussing the cause of the nasal hemonhages associated vvnth 
infectious diseases, the author analyzes various possible factors, such as changes m 
the vascular wall, perfusion of nasal blood, the number of thrombocytes, the 
bleeding time, the coagulation time and the sedimentation speed, but he found no 
abnormalities which would explain the nasal hemorrhages 

Editor’s Abstract 

Crvotherafv in Tuberculosis of Mucous Membrane H Esciivvtiler, Ztschr 
f Hals-, Nasen- u Ohrenh 41 129, 1936 

Eschweiler says that cryotherapy of the mucous membrane of the upper part 
of the respiratory tract, which was first recommended by B and F Teebrugge and 
by Nussbaum, has been emploj’^ed at the clinic in Leipzig, Germany For cryo- 
therapy of the larjnx, an improved form of F Teebrugge’s larjmgocryocautery 
was used More than one j ear’s experience with this method rev^ealed to the 
author that cryotheiapy gives the best prospects of success m cases m w'hich the 
lesions on the oral and the pharyngeal mucosa are not too extensive In these 
cases it IS possible to obtain cicatrization without impairing the function of the 
movable parts (velum palatinum) In cases of isolated ulceration of the epiglottis, 
cryotherapy likewise promises favorable results Moreov'er, freezing is helpful in 
combating the pain in edematous or ulcerous tuberculosis of the epiglottis, although 
cicatrization cannot be expected in these cases, because the arytenoid region and 
the aryepiglottic folds are usually involved Cryotherapy is not advisable in cases 
of perichondritis of the arv^tenoid cartilage and of closed infiltrates on the posterior 
wall of the larjnx Editor’s Abstract 

Treatment of Pulmonary Suppurations with Hvpertonic Salt Solution 
R S Berkman and V M Dokshizkava, Vrach delo 19 1069 (Dec) 1936 

Twelve patients with pulmonary suppuration w’cre treated with intravenous 
injections of hypertonic saline solution About nineteen injections were given to 
each patient In each of 9 patients roentgen examination showed a large cavity 
(12 cm in diameter in 1 case) Under the treatment mentioned, each patient’s 
temperature became normal, and the sputum and odor, as well as the cavity, dis- 
appeared Each patient gained from 4 to 19 Kg One patient died, but the others 
have maintained their working capacity up to date No exacerbation of the 
process was noticed in any 

The authors believe that their observations allow them to recommend intra- 
venous injections of saline solution for pulmonary suppuration Thej likevv'ise 
point out that this method has the advantage of being safe and practicable under 
any condition Boder, Los Angeles [Am J Dis Child ] 
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COLLEGE OF PHYSICIANS OF PHILADELPHIA, 
SECTION ON OTOLARYNGOLOGY 

Dr Curtis C Etos, Chau man 
Oct 20, 1937 

Dr William Hewsok, Clok 
Dr George L Whelax, Recoido 

Vincent’s Infection of the Mouth, Throat and Larynx Report of a 
Case Dr A J Wagers 

In an unusual case of Vincent’s infection, the local lesions at first resisted all 
treatment and spread to such an extent that the patient’s life was endangered The 
patient finally recovered As this condition is most commonly not serious and 
responds readily to treatment, a report of the case appears justifiable 

The patient, a young man aged 17, had a slight cold, which was followed by 
soreness of the throat, the mouth and the gums After a few days, ulcers appeared 
on the base and the sides of his tongue, and an abscess developed on his ankle As 
local measures failed to bring relief, he became weak, lost about 15 pounds (6 8 Kg ) 
and had difficulty m talking and swallowing His tonsils had been removed In 
1932 he had been in the hospital for about six weeks because of anemia, loss of 
weight, jaundice and weakness When I saw the patient he was pale and 
sallow, but there was no jaundice Examination revealed about ten small and one 
large ulcer on the tongue and a fairly large ulcer on the posterior wall of the 
oropharynx No membrane was visible There was a slight tender swelling in the 
right submaxillary gland As the blood count showed no leukopenia, agranulocytic 
angina was not suspected 

Cultures of material from the ulcers on the tongue yielded Streptococcus haemo- 
lyticus, and culture of material from the ulcer on the ankle, Str haemolyticus 
and Streptococcus aureus Smears from the lingual ulcers revealed Vincent’s 
organism The infection was therefore taken to be a mixed type, caused by Vin- 
cent’s organism and streptococci A slight improvement followed the use of an 
antiseptic mouth wash and local administration of neoarsphenamine in glycerin 
Peruvian balsam was applied to the ankle Ten days after admission, liver therapj’- 
was begun Siher nitrate was applied to the lingual ulcers, but they did not 
improve The patient’s \oice became weaker and finally hoarse His temperature 
remained between 100 and 102 F , and the condition of the blood was about the 
same He gradually became worse, the lingual lesions enlarging A herpetic 
eruption appeared on the scalp Finally he was given a blood transfusion How- 
ever, complete aphonia soon developed An ulcer covered with a blackish exudate 
appeared on the right side of the hypophai 3 nx The general appearance of the 
throat suggested agranulocytic angina, but the white blood cell count was still 
9,600 The neck became infiltrated and sensitive to pressure Slight improvement 
followed lntra^enous administration of neoarsphenamine and repeated blood trans- 
fusion The patient coughed frequentb^ and there was abundant expectorate, but 
no Vincent’s organisms or acid-fast bacilli could be demonstrated m the sputum 
He began to imprme and was soon eating and sitting up, and the lesions uere 
subsiding Between the fourth and the fifth week after admission, howeier, m spite 
of the general improrement, marked leukopenia (1,900 leukocjhes) was noted He 
was given 10 cc of pentnucleotide, and the blood transfusions were continued 
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Finally his voice letuined, and slowly the lesions on his tongue and his ankle 
cleared A roentgenogram of the chest suggested early bronchiectasis A new 
crop of ulcers of more superficial type appeared on his tongue but soon responded 
to 10 per cent mild protein silver In all, it had taken five months to get rid of 
the infection of the mouth and the throat, and the leukopenia developd long after 
the general and local condition had improved The case illustrates the value of the 
intravenous administration of neoarsphenamine in the treatment of Vincent’s 
infection, the supportive value of blood transfusions and the favorable response of 
leukopenia to pentnucleotide 

New Method of Operation tor Congenital Atresia or the Posterior 
Nares Dr Joseph C Donnelli 

This paper appears m full in this issue of the Archives, page 112 

Report of a Case or Otitic Meningitis Dr D N Husik 

Aside from a few recent cases, recoreiy from streptococcic meningitis has been 
almost unheard of 

A boy aged years was admitted after suffering pain in his left ear for 
forty-eight hours He had suffered from running ears after an attack of measles 
and pneumonia at the age of two years and had been asthmatic since his third j ear 
The diagnosis at the time of admission was infection of the upper part of the 
respiratory tract, with otitis media on the left Consultation four days later 
revealed bilateral otitis media, and bilateral incision yielded pus A zygomatic 
swelling developing within the next few days was attributed to zygomatic perfora- 
tion, and roentgen examination revealed the presence of bilateral acute mastoiditis 
Mastoidectomy was performed ten days after admission Exposure of the dura 
revealed no pathologic condition On the first day after operation the child com- 
plained of frontal headache He vomited repeatedly, and his temperature went up 
to 104 F On the following day he appeared toxic, dehydrated and acidotic, with 
nuchal rigidity and bilateral Kernig’s sign A blood count showed 58 pei cent 
hemoglobin and 27,000 leukocytes, with 98 per cent polynuclears Culture of the 
spinal fluid, which was cloudy and escaped under pressure, yielded hemolytic 
streptococci Cultures of material from the mastoid likewise yielded this organism 

Repeated spinal drainage and transfusion were used, with drainage of the sub- 
arachnoid space As continuous spinal drainage on a Bradford frame proved 
difficult, the drainage was repeated at intervals of eight hours The child was given 
continuous venoclysis with 5 per cent dextrose solution and 5 cc of a derivative 
of sulfanilamide known as prontosil soluble (the disodium salt of 4-sulfamido- 
phenyl-2'-azo-7'-acetylamino-l'-hydroxynaphthalene-3',6'-disulfonic acid) intramus- 
cularly and 5 grams (0 32 Gm ) of sulfanilamide by mouth every four hours Four days 
after the mastoidectomy the mastoid was reopened and the dura explored Two 
long incisions were made for drainage Mercurochrome was given intravenously, 
but in spite of all efforts the child died Autopsy revealed an oigamzed exudate 
over the base of the brain, with small collections of pus in the cerebral sinuses 
and dilatation of the ventricles The bone roof of the sphenoid sinus was softer 
than normal and may have been the cause of meningitis, although this was not 
suspected as the respiratory symptoms subsided The entrance of the organisms 
into the meninges was probably through the venous system 

Spontaneous Radical Mastoidectomy Dr C E Towson 

Spontaneous radical mastoidectomy is extremely rare I was unable to find a 
case m the available literature In 2 cases partial spontaneous mastoidectomy has 
been described, in 1 following erosion by a cholesteatoma to form a fistula into the 
canal, and in the other in association with chronic mastoiditis, cholesteatoma 
and fistula into the external auditory canal In the case presented here the 
result accomplished by nature was like that usually accomplished only by a thor- 
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ough ladical opeiation, with complete removal of the tympanic membrane and 
ling, the posteiior canal wall was entirely removed down to the level of the 
external semicircular canal, and the tympanum, the antrum and the mastoid were 
converted into one cavity, seen through the meatus of the canal 

The patient, a man of 54 years, had ^uf¥ered for eight years fiom chronic puru- 
lent otitis media on the right, with pain, total deafness on that side and vertigo 
The left ear was unaffected In 1926 he fell and bumped his head, and there were 
bleeding from the right ear and a discharge that lasted for a week In 1935 he 
received a blow on the head, this was followed by discharge from the ear but 
no pain He was given some drops of boric acid and alcohol to instil into his ear 
Examination on Jan 1, 1937, revealed inspissated foul pus and desquamated 
epithelium When this was cleaned out, a small amount of granulation tissue was 
exposed in the tympanum Audiometnc tests revealed 73 per cent loss of hearing 
for speech on the right side and 38 per cent on the left The Wassermann and the 
Kahn reaction were negative Roentgen examination revealed a few mastoid cells 
on the left side, but the majority were destroyed There was no evidence of mastoid 
cell structure on the right side Malignant growth, tuberculosis and syphilis were 
ruled out Most probably the phenomenon was due to cholesteatoma, since a small 
amount of cholesteatomatous material was found at one time in the cavity 

Hasal Teeth Report or a Case Dr W J Hitschler 

This paper will be published m full in a subsequent issue of the Archives 


Dr Curtis C Eves, Chan man 
Nov 19, 1937 

Dr William Hewson, Cleik 
Dr George L Whelan, Recoider 

Differential Diagnosis of Bacterial Meningitis of Aural and of Nasal 
Origin Dr Joseph C Yaskin 

This paper was published in full in the April 1938 issue of the Archives, 
page 444 

Medical Treatment of Otitic Meningitis Dr Karl M Houser 

The medical treatment of otitic meningitis up to last year must be considered 
as a failure except in rare instances of recovery Recent reviews of the literatuie 
have revealed no more than 76 recoveries in the last thirty-five years Since the 
report of the first case of otitic meningitis to be cured Vv^ith a derivative of sulfanila- 
mide known as prontosil tablets (the h}"drochloride of 4-sulfamido-2',4'-diaminoaiJO- 
■faenzene), in 1936, 106 cases of recovery following the use of this drug or allied 
preparations have been reported To date most of these cures have occurred in 
cases in which the infection was with hemol 3 'tic streptococci, but recently it has 
been claimed that pneumococcic infections will respond to this treatment Pronto- 
sil and sulfanilamide have both been used with a certain amount of success m the 
treatment of hemolytic streptococcic infections of all types, but the mode of action 
■of these complex chemicals is not fully understood , in the test tube their 
bactericidal action is slight Bliss and Long believe their effect to be inhibitory 
and/oi bacteriostatic, retarding the growth of the bacteria and permitting phago- 
cvtosis to keep pace with bacterial proliferation Large doses by various routes 
pi eve effective The drugs have been given by mouth, subcutaneously, mtramus- 
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cularly and intrathecally From the increasing number of reports of untoward 
reactions, it is obvious that their use should be carefully supervised and their 
effects constantly observed 

Surgical Telatment of Otitic M^NI^GITIS Dr Walter Roberts 

Advances in the therapy of otitic meningitis have yielded an increasing numbei 
of cures, so that prognosis is no longer so hopeless as formerly Although diffuse 
purulent leptomeningitis is still inevitably fatal, owing to the complete absence in 
this form of any tendency toward formation of limiting adhesions, reports of 
recovery from the circumscribed purulent type of leptomeningitis and from serous 
meningitis are accumulating As differential diagnosis between the three types is 
practically impossible in the early stages of the disease, tieatment is instituted 
promptly in all cases In fact, the success of treatment depends on its earliest 
possible application Immediate spinal puncture is indicated, with removal of only 
sufficient fluid for examination, as withdrawal of larger amounts may favor spread 
of the infection An increased cell count m the spinal fluid indicates immediate 
operation, a complete simple mastoidectomy in cases of acute disease or a radical 
operation if the acute attack has been preceded by a chronic otic discharge After 
the usual mastoid procedures, the dura of the middle and the posterior fossa should 
be widely exposed and all diseased bone in contact with the dura removed 

Opinions differ as to the optimum time for incision of the dura Whereas G E 
Shambaugh Jr has expressed the belief that dural incision is indicated only after 
development of generalized meningitis, James Adam and E A M Connal, of 
Glasgow, Scotland, advocated prompt incision, on the basis of their remarkably 
successful series of 7 cures in 9 cases I adMse waiting tw'enty-four hours before 
incision because, in my experience, w'lthin this period sufficient impro\ement to 
render incision superfluous sometimes occurs Two illustrative cases are cited, in 
both of which the symptoms evidently w'ere due to serous meningitis and in which 
immediate relief follow'ed eradication of the focus of infection 

In both cases the disease was circumscribed purulent leptomeningitis and the 
patient a youth of 17 years In the first case meningitis due to Pneumococcus ty'pe 
III followed a simple mastoidectomy The focus of infection was destroyed by 
reopening of the mastoid and removal of the tegmen, the antrum and the tym- 
panum with 1 square inch (6 4 sq cm ) of the squamous plate , spinal taps, specific 
antiserotherapy and blood transfusions were employed The patient W'as discharged 
cured on the forty-seventh dav In the second case meningitis due to Bacillus 
proteub followed removal of polyps Radical mastoidectomy disclosed polypoid 
degeneration of the mastoid tip, w'lth erosion into the middle fossa After removal 
of the focus of infection, subaiachnoid drainage and blood transfusions, the patient 
was discharged on the twenty-eighth day”^ In this case spinal taps were employed 
twice a day for the first tw'o days, and pressure was maintained in the spinal fluid 
for the next six days by means of the indw'elhng spinal puncture needle Bacteria 
and pus m the spinal fluid do not necessarily imply a diffuse process 

Lantern Slides of Anatoaiic Specimens Dr Addinell Hewson 

Rhinogenic Meningitis Dr George M Coates 

Dr Wells P Eagleton m a recent communication stated that the surest w^ay to 
cure meningitis is to prevent it With this point m view I shall briefly mention 
certain anatomic pathways through which infection mav be a cause of rhinogenic 
meningitis The members are all familiar with the so-called butterfly area of the 
nose This area bounds the upper lip and passes upward and outward alongside 
the ala nasi and thence to near the outer canthus Its configuration resembles that 
of a butterfly, hence the name This area is important clinically, for the veins 
here do not dram into the external jugular vein, but take a different course The 
minute radicles empty into the angular, the common facial and the inferior and the 


SOCIETY TRANSACTIONS 


141 


superior ophthalmic vein and finally into the cavernous sinus Thus, any pyogenic 
infection in this area might gam ingiess to the caveinous sinus and cause menin- 
gitis or septicemia By the time the cavernous sinus has become thrombosed, 
the overwhelming septicemia usually causes death Every infection here should be 
treated with the utmost consei vatism, and no furuncles or boils in this area should 
ever be squeezed Hot compresses or poultices of boric acid or magnesium sulfate, 
infra-red radiation and vaccines are the safest agents of treatment The local 
infection should be left severely alone unless a white necrotic point is seen, when a 
sharp knife can be mtioduced so as to lift the necrotic spot and peimit the core to 
come out It should be remembered that thrombophlebitis of the cavernous sinus 
is 100 per cent fatal, even m the best of hands 

Another pathway of infection is by passage up the perineural sheaths of the 
olfactory filaments through the cnbrifoim plate (Key and Retzius) This pathway 
IS followed m cases in which the protective barriers of the nose have been broken 
down Still anothei factor in the genesis of rhinogenic meningitis is any osteo- 
myelitic piocess of the nasal accessoiy sinuses Trauma, either direct oi operative, 
may be an important cause When intranasal operation is injudiciously performed 
meningitis occasionally becomes the final issue 

Eagleton has stated that m far tlie larger proportion of cases abscess of the 
brain and meningitis aie caused by passage of the infective process by way of 
infective retrograde thrombophlebitis and not by direct extension of the suppura- 
tive process The venous tributaries of the accessory nasal sinuses are rich, the 
maxillary, the ethmoid and the sphenoid veins dram down the pharyngeal veins in 
the neck, whereas the frontal veins dram mtracranially, as Zwillmgei and others 
have shown Indeed, the intimate relation in the supply of blood and of lymph 
between the frontal sinus, the bone and the dura explains at once how frontal 
sinusitis could lead to an intracranial involvement The maxillary sinuses aie the 
least likely to cause meningitis and the ethmoid, the sphenoid and the frontal 
sinuses most likely 

With these principles in mind, I can say that early and accurate diagnosis, based 
on a complete histor}'-, a careful examination, anatomic, physiologic and pathologic 
analysis of the problem and the use of such laboratory aids as will shed further 
light on obscure points, will go far in preventing dangerous intracranial sequelae 
Adequate aeration and drainage of all the accessory sinuses should be the first aim 
This may lequire coirection of septal deviations, spurs, hypertrophies and hyper- 
plasias, as well as suitable medication to keep the tuigescent mucosa occasionally 
constricted Lymphoid elements m the fauces and the nasopharynx may have to be 
lemoved It is most important that the sinuses be drained thoroughly and effec- 
tively All radical sinal operations should be gently and caiefully carried out 
Often a thorough clean-up can go far toward producing recovery if the diagnosis 
IS made early enough Osteomyelitic processes may call for conservative or 
operative measures, the latter to remove the infected or devitalized bone foi a 
distance of about 2 inches (5 cm ) bejmnd the osteomyelitic aiea The general 
trend of opinion today is that this work should be from the clean to the infected 
aiea The conservative method includes every means whereby the economy is 
bi ought up to the highest possible state of nutritional efficiency In all this it is of 
the utmost importance that there be the closest cooperation between rhinolcgist, 
ophthalmologist, neurologist, internist, neuro-otologist, radiologist and neurosurgeon 

The rhinologist works through an infected area, cleans out the original focus of 
infection in the sinus (or the ear) and then traces the pathway from the first focus 
of infection to secondary foci that may have been established in the intracranial 
structures All foci of infection are drained During the search an extradural 
abscess may be discovered If so, free drainage should be provided at once, or 
serious consequences may follow 

Therapy for rhinogenic meningitis consists of thorough drainage of the infected 
sinus and the subarachnoid space Time will not permit further remarks concern- 
ing definite technic, except the statement that after adequate drainage of the sinus 
has been provided, the subarachnoid space should be drained continuously bj lum- 
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bar or cisternal puncture All suppoitive measures, such as blood transfusions, 
should be used and medication with sulfanilamide orally and with a derivative of 
sulfanilamide known as prontosil (the disodium salt of 4-sulfamidophenyl-2'-azo- 
7'-acetylamino-r-hydro\ynaphthaIene-3',6'-disuIfonic acid) intramuscularly, which 
recently seem to have had promising results, used judiciously 

DISCUSSION 

Dr Henry Dintenfass I divide cases of otitic meningitis into four groups 
In cases of the first group the cerebrospinal fluid contains organisms, the disease 
IS fulminating, lesists all treatment and ends m death In cases of the second 
group there are no organisms in the cerebrospinal fluid, but, owing to the intense 
virulence of the organisms, the patients die of the toxins produced In such cases 
the organisms give no growth on culture In cases of the third group the cere- 
brospinal fluid IS likewise free from organisms, but the infection is mild, and with 
proper treatment the patient recovers In cases of the fourth group the cerebro- 
spinal fluid contains organisms but of a less virulent type than in the first group, 
so that recovery is not excluded I have observed 3 cases of the last group in 
which recovery was attributed to the procedure outlined by Dr Roberts, including 
prompt, thorough mastoidectomy, incision of the dura twenty-four hours later, 
elevation of tlie foot of the bed to permit gravity drainage of the cerebrospinal 
fluid and packing of the wide open mastoid wound At reoperation fortj'-eight 
hours later more bone was removed and another dural incision made anterior to 
the first The dural incisions must cut across the sulci between convolutions to 
insure free drainage and must not be too long or too close together One of the 
pathways of infections in cases of otitic meningitis is through the middle fossa 
near the petrous tip The policy of leaving the operative field wide open applies 
principally in cases of otitic meningitis In cases of meningitis of nasal origin 
adequate drainage is often anatomically impossible The essential treatment in 
cases of otitic meningitis is to remove the focus of infection in the mastoid or the 
temporal bone in contact with the dura I have not had success with the Kubie 
treatment of meningitis, and I feel that the danger of edema of the base of the 
brain outweighs any advantages it may have to offer It seems logical to assume 
that institution of drainage near the site of origin of the infection would be of 
greater advantage than lumbar puncture, which so often leads to spread of infec- 
tion, owing to release of pressure Regardless of the type of causative organism, 
sulfanilamide or a similar preparation should be tried in conjunction with other 
methods of treatment 


Dr Curtis C Eves, Chav man 
Dec 15, 1937 

Dr William Hewson, Clerk 
Dr George L Whelan, Recot do 

The New Local Anesthetics in Otolaryngologic Practice Dr M Valen- 
tine Miller 

Used alone, the new synthetic local anesthetics give results less satisfactory 
than cocaine, even though they are considered safer When they are combined 
with epinephrine, the danger of intoxication is diminished and the duration of 
anesthesia increased, because epinephrine retards absorption The toxic effect of 
the synthetic drugs is dependent on the rate of absorption rather than on the 
quantity of the drug administered It must be kept in mind that, whereas cocaine 
IS a cerebral stimulant and overstimulates the respiratory centers, the stnthetic 
preparations, with the exception of tutocain, are depressants The symptoms of 
intoxication by the latter include pallor, sweats, a tendency to fainting, nausea 
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and vomiting, associated with a weak pulse and shallow lespuation, which occur 
as a lule when the head is lowered In cases of extiemely seveie disease 
paiab’-sis of the respirator}'- tiact or cardiac failure due to diiect action of the 
drug on the caidiac muscle may ensue As a lule, aitificial respiration and cir- 
culatory maintenance will lead to recovery Circulatoiy stimulants accelerate the 
passage of the blood containing the drug to the liver, where detoxication occurs 
Massage of the heart, oi even injection of epinephrine into the heart, may be of 
aid In the presence of air hunger, the inhalation of oxygen is indicated, and 
intravenous injection of coi amine (a 25 per cent solution of pyridine betacarbonic 
acid diethylamine) may be used to stimulate respiration and circulation Owing 
to the fact that these synthetic anesthetics are already depressant, the administra- 
tion of derivatives of morphine and of barbituric acid is contraindicated The 
numbei of fatalities due to synthetic local anesthetics is low, but it must be kept 
in mind that some of these deaths may be attributable to idiosyncrasy 

In susceptible subjects epinephrine may cause palpitation, vomiting, excitement, 
tremor and anxiety, and in cases m which the involvement is seveie, dianhea, 
hematuria, ascending paralysis, fall in tempeiature, convulsions and death In 
cases of serious caidiac disease as little as 0 4 cc of a 1 1,000 solution of 
epinephrine hydrochloi ide may prove dangerous This drug is of special danger 
in the presence of hypei thjToidism To exclude hypersensitivity, a preliminary 
test injection of from 0 2 to 0 3 cc should be given 

To pi event toxic manifestations, these synthetic local anesthetics should not 
be given to patients with pulmonary or cardiac disease except in carefully selected 
cases, and then only in combination with proper supportive tieatment to combat 
then depressant action Test injections of the solutions or conjunctival tests 
should be made to exclude hypersensitivity Cutaneous tests are unreliable foi 
this purpose Hypei sensitivity to epinephrine must be ruled out bur is fortunately 
rare The injections should be given with the patient in the reclining oi the 
semireclining position, and preliminary administration of sedatives is contraindi- 
cated Before the fluid is injected, the plunger of the syiinge should be withdrawn, 
to make suie that a vein has not been entered 

These anesthetics may be applied by injection or topically By injection the 
epinephrine may be given fiist or together with the anesthetic I prefer to give 
the epinephrine first Among the more slowly soluble anesthetics for topical 
application, are ethyl aminobenzoate, orthoform, butesin and butesin picrate Among 
soluble anesthetics are procaine hydrochloride, pontocaine, nupercaine, tutocain, laro- 
caine hydrochloride, metycaine, alypin, butyn, apothesine and benzyl alcohol Some 
of the less well known ones include diothane hydrochloride, phenacaine hydro- 
chloride and procaine borate 

I have had personal experience with pontocaine, larocaine hydrochloride, nuper- 
caine and butyn For the past two yeais I have used pontocaine almost exclusively 
for topical application and procaine hydiochloride for injection 


Dr Curtis C Eves, Chau man 
Jan 19, 193S 

Dr William Hewson, Clak 
Dr Glorgc L Whelan, Rccoida 

Large Protruding or Prolapsed Ears Anatomic Considerations and Sur- 
gical Correction Dr Warren B Davis 

Laige protruding or prolapsed ears are congenital deformities in which the 
dominating abnormality is a deficiency or e\en an absence of the antihelicine fold 
The type of cap woin has no etiologic or therapeutic significance except as a 
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postoperative measure Embryologicallj, the auricle arises from siv elevations, 
variations in the development and fusion of which determine the primary contour 
of the ear The normal range of aural contour is fairly wide, and the size and 
the shape of the ear, whether normal or pathologic, may be inherited In a few 
cases abnormally prominent ears are of normal shape but have an abnormal 
attachment to the head, but m by far the majority of cases there is abnormality 
of the ear itself 

Plastic surgery is indicated in cases in which the deformity is sufficient to be 
a detriment in the search for employment or to affect the psyche of the patient 
Monks’ operation is applicable onlj' to slight deformities The best operations of 
today are founded on the basic principle emphasized by Luckett that an anti- 
helicine fold must be established to secure a satisfactory cosmetic result With 
near normal contour restored and a 30 degree cephaloauncular angle established, 
the ear ceases to be conspicuous, even if a little larger than normal I do not 
consider through and through excisions of skin and cartilage indicated for reduc- 
tion of size only Dressings should be applied to hold the ear in overcorrection 
for a few days Bandages are used for two weeks to aid the union 6f the car- 
tilaginous margins, and a light elastic cap is worn at night for a month or six 
weeks 

Results were most gratifying m all cases in which the Luckett operation 
or a modification was used, not only because of the cosmetic effect but because 
of the marked change m mental attitude and psychologic outlook of the patient 

Primary Melanoma of the Nasal Cavitt Tuo Cases Dr Austin Smith 

By reporting 2 cases of melanoma of the nasal cavity, I am bringing the 
number reported in the English literature up to 14 

Case 1 — A white woman of 60 years was admitted for recurring epistaxis 
from the left nasal chamber Examination re\ealed a small soft red wartlike 
growth springing from the floor of the left nasal chamber just beyond the ves- 
tibule, this was removed with a snare and its point of attachment cauterized 
Histologic examination revealed a melanoma of apparently but not definitely malig- 
nant type Sixteen months later removal of a nodule in the submaxillary region 
was followed by postoperative roentgen treatment because of histologically sus- 
pected malignant growth No pigment cells were noted Two years later tinnitus 
and deafness in the left ear developed, and two weeks later double vision and 
disturbance of balance followed The patient’s condition was diagnosed as intra- 
cranial metastasis in the left cerebellopontine angle fiom malignant tumor in the 
submaxillary region She became rapidly vv'orse and died in coma within six 
weeks Slides from the nasal tumor and from the submaxillary tumor were found 
to be histologically identical except for the absence of pigment in the latter 
Death was undoubtedly due to intracranial metastasis from the primary nasal 
growth 

Case 2 — ^A man aged 35 years complained of obstruction of the right side of 
the nose of four months’ duration Polyps had been removed from this region 
because of obstruction three years befoie Examination revealed a granular 
growth involving the anterior tip of the right inferior turbinate, attached by a pedicle 
with rather a broad base This was removed with a snare under local anesthesia 
Histologically it was considered to be a form of granuloma Biopsy following local 
recurrence sixteen months later revealed carcinoma , radical operation was advised 
but refused Ten months later a nodule appeared at the angle of the jaw After 
ligation of the right external carotid above the superior thvroid artery and 
removal of the submaxillary node, a Rouge or Denker operation was performed 
on the right side The growth had extended by continuity to the nasoantral wall 
and the ethmoid area without extensive invmlvement of the sinuses Histologically 
the cells of the submaxillary node were similar to those of the primary growth 
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but showed definite pigmentation The diagnosis was melanoma A few months 
later an acute abdominal condition developed, which proved to be intestinal 
obstruction due to thiombosis of the mesenteric vessels by tumoi cell emboli 
The cells weie identical vith those of the previous slides and showed scattered 
pigment When last heaid fiom, the patient was declining rapidly, with genera- 
lized metastasis Roentgen therapy had no eftect 

There are various theories of the origin of these tumors Ordinal ily, malig- 
nant melanoma is thought to have its otigin in a nevus of the cutaneous suiface, 
but it may de^clop from misplaced tissue or cell lests in the mucous membranes 
The presence of pigment confirms the diagnosis, but its absence does not exclude 
melanoma Consideiing the slow giowth of the piiniary lesion and the extiemely 
rapid dissemination of the metastases, I believe it probable that complete remo’val 
of the tumor wnth a wnde margin of noimal tissue would offer an excellent chance 
of cure In cases of tumoi of the anteiioi pait of the nasal cavity, lateral 
rhinotomj or the Rouge oi Denkei operation may be indicated In handling 
malignant tumors of this legion, a physician must make caieful histologic study 
of the tumor before a pioper plan of tieatment can be foimulated 


Parenteral Administration or Certain Sobst-vnces in Treatment or Infec- 
TioNS or THE Upper Part oi the Respiratort Tract Dr George M 
Coates, Dr Warren B Davis and Dr William Gordon 

Manifold etiologic factois must be looked for and considered by the laryn- 
gologist in the motley group of cases of nasal dysfunction encountered m daily 
practice Much of the recent piogiess m laiyngologic practice is attnbuted to 
a more thorough realization of the influence of systemic distuibances on laryn- 
gologic conditions and vice veisa In the tieatment of these conditions much 
importance is attached to personal hygiene and coiiect diet The employment of 
suitable stock vaccines, of doses of 3 units of insulin and of compound solution of 
iodine in doses of 3 drops, nonspecific protein therapy and similar measures are 
added for the purpose of stimulating defensive mechanisms and metabolism In 
some cases cooperation of the internist is invited in the hope of improving results 

In some cases in which there aie fair to good intranasal mechanics the most 
refractory conditions with mucosal intumescence and excessive postnasal secretion 
respond to oral administi ation of calcium, strychnine sulfate, thyroid, atropine 
sulfate, dilute hydrochloric acid, sodium bicarbonate, sodium chloride, pheno- 
barbital, ephediine sulfate and similai agents 

For a long time we have been under the impression that parenteral admin- 
istration of various substances might be of aid m treating the more refractory 
conditions Among the substances considered for this purpose were camphor, 
menthol, iodoform and iodides m an oil vehicle The effects of these drugs on 
respiration, circulation and metabolism were reviewed Parenteral administration 
of these substances has given good results in the treatment of hay fever, asthma 
and sinal infection In the cases here undei discussion, a combination of the drugs 
mentioned seemed desirable, in ordei that then full value might be realized 
Finally a standauhzed commeicial product consisting of 2 per cent camphor, 
4 per cent menthol, 1 pei cent iodoform and 0 1 per cent antimony in peanut oil 
was selected for the purpose It is supplied in steiile ampules in accurately 
measured doses In the majority of cases the injections -were given intramuscu- 
lail}’-, but from recent experiments it appears likely that subcutaneous administra- 
tion will prove just as efficacious The injections were made at varying intervals 
according to individual indications In cases of acute iinolvement there w^as 
improvement after one or tw^o injections, while chronic disease resisted longer 
Although the senes studied comprised various types of acute, subacute and chronic 
smal involvement, including some of allcigic and of vasomotor origin, and this 
papei IS offered not as a scientific contribution but as a preliminar}' report, the 
results indicate that the method merits further trial, at least as an adjunct to 
approved and tested procedures It offers no substitute for surgical methods but 
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may well contribute to their success Best results were obtained in the treatment 
of acute disease and of acute exacerbations of low grade chronic sinusitis, though 
in some cases chronic disease associated with minor endocrine imbalance responded 
nicely The intervals between injections m cases of acute disease were of three 
or four days and in cases of more chronic disease of one or two weeks Gratifying 
results were obtained in 32 per cent of the cases, beneficial results in 30 per cent, 
uncertain findings in 36 per cent and unsatisfactory results in 2 per cent The 
series included 284 cases in which the disease had previously resisted other routine 
treatment 

DISCUSSION 

Dr George M Coates We have had a certain number of favorable results 
The injection of this preparation is practically painless, and only 1 patient told 
me that the pain was most severe However, this patient always complained 
about everything When I wiped his nasal fossa with some weak shrinking solu- 
tion, he complained bitterly to me that this was most painful This preparation 
merits further use, and it is not unlikely that some more favorable results will 
be observed It is my impression that in some cases of sinal disease associated 
with endocrine imbalance there has been improvement I want to ask the chair- 
man if he would be kind enough to call on Mr Lichtin, who has given us much 
help in chemical matters and in materia medica 

Aaron Lichtin, Ph G The preparation is a harmonious one The peanut 
oil has a low acid curve, is highly bland and is apt to be in a purer state than 
other oil vehicles Peanut oil is widely used as an oil vehicle The antimony 
iodide IS a stabilizer to hold the camphor and the iodoform 

Dr William Gordon It is necessary to reiterate that the cases of acute 
disease and of acute exaceibation of chronic disease used in this study, in w'hich 
we had gratifying results, were those in which the condition was refractory It is 
possible that a patient with acute disease would get well anjway, but our group 
generally comprised patients who were slow' in getting w’ell We wanted to hasten 
the recovery generally, which was our reason for adding the use of this parenteral 
preparation to our routine Patients presenting hyperplastic changes did not, in 
our series, benefit from this preparation We felt that hypeiplasia represented 
further progress in the histologic picture — an irreversible change, so to speak — 
and was not amenable to local conservative treatment, even with catalytic 
adjuvants 

Dr Donnelly brought up an interesting point with reference to iodine sensi- 
tivity When such a manifestation is encountered and an injection causes allergic 
manifestations, no further injection should be given The subject should be tested 
by the allergist (as indeed all allergic subjects should) and other agents suitable 
to him utilized Any allergic subject who is not sensitive to the medicaments in 
this preparation may receive the therapy advocated It should be remembered, 
however, that the drug is not a cure-all but merely an adjuvant to tested agents 

Early Attention to the Larvnx in Tuberculous Patients Dr Robert 
M Lukens 

Except in sanatoriums and clinics for patients with tuberculosis, in which 
examination of the nose and the throat is a routine procedure in all cases of 
pulmonary tuberculosis, invasion of the larynx by tuberculosis is usually well 
under way before it is recognized, and treatment is rarely begun until long after 
the onset of this complication As successful treatment of laryngeal tuberculosis 
depends largely on its early application, early diagnosis is of the utmost importance 
I believe that prior to the lodging of the tubercle bacillus in the submucosa there 
has been a denudation of epithelium due to inflammation The regeneration of 
epithelium over the implanted organism results in a histologic tubercle Proper 
treatment at this time may heal the tubercle If the larynx is not in good con- 
dition, the tubercle may develop, w'lth eventual caseation and ulceration Pyogenic 
invasion of this ulceration leads to further extension of tlie lesion Both tubercu- 
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lous and pyogenic ulcers ma}’’ be present The tuberculous lesions may spread 
to the deeper structures, with resulting chondritis and perichondritis, often leading 
to complete destruction of the epiglottis and the arytenoid cartilages 

In the early stages of tuberculosis of tlie larynx there are few sj mptoras except 
slight cough due to irritation and the gradual onset of hoarseness By the time 
dysphagia and constant hoarseness ha\e de\ eloped there is little hope of cure or 
relief Epiglottic lesions and lesions of the arytenoid cartilages with pseudoedema 
cause dysphagia The probability of cure diminishes as the disease progresses 
A progressing lai^mgeal lesion has an unfa\orable effect on existing pulmonar}' 
lesions, and diminished resistance to the laryngeal process results, thus forming a 
VICIOUS circle An improimg pulmonary lesion is no indication that the larj^nx 
IS free from disease or that existing larAuigeal disease is improving Early and 
periodic lar3mgeal examination is therefore indicated from the beginning of pul- 
monar}’- disease 

The mortalitj' rate of pulmonary tuberculosis is gradually decreasing, owing 
to efforts to conquer the disease in its earliest stages, and a similar program 
would have a similar effect on the statistics of laryngeal tuberculosis All patients 
witli pulmonar3'' tuberculosis should be under the care of both an internist and a 
larymgologist from the beginning of the disease Infections of the respirator3 
tract should be cleared up If proper attention is paid to the nontuberculous infec- 
tions of the upper part of the respirator3'' tract, there is no doubt that active tuber- 
culous laryngitis could be prevented in many cases Vocal rest is of value in 
proph3''laxis of lar3'ngeal inflammations, and education of the patient with regard 
to his larynx before lar3mgeal lesions appear is of great value 

DISCUSSION 

Dr George M Coates I recommend lar3ngeal examination at frequent 
intervals as a routine in cases in which the condition of the chest is suspicious 
I should be pleased to know if Dr Lukens is continuing the use of chaulmoogra 
oil and if he is pleased with his results Does he observe man3’' cases in which 
amputation of the epiglottis would be beneficial? 

Dr George L Whel.\n I recommend laryngeal examination m all cases of 
pulmonaix'- lesions If the lar3mx appears suspicious examinations should be con- 
ducted more frequently I ha\e used Dr Lukens’ concentrated oil, modif3’-ing it 
by adding 1 gram (0 06 Gm ) of menthol and 2 grains (0 13 Gm ) of cocaine alka- 
loid to an ounce (29 6 cc ) of the oil This, I believe, renders the oil more palatable 
to the patient and helps relieve the d3'sphagia I try to ha\e the patient expec- 
torate the excess, as it is possibb’’ irritating to the stomach and the taste is not 
too pleasant It is possible that some patients who haie not been helped b3'' chaul- 
moogra oil ha\e had it instilled into the esophagus In some of the cases at the 
Eagle\ ille Sanatorium for Consumptives, Eagleville, Pa , I ha\ e done a trache- 
otonw, w'hich places the larynx at rest, ha\e gi\en Lukens’ oil and, if necessar3% 
have made injections into one or both the superior Iar3ngeal nerves An3 thing 
which ma3’- give relief to the patient should be tried 

Dr Robert kl Lukens In answ'er to Dr Coates’s question regarding chaul- 
moogra oil, I wash to sa3 that I still like it Unquestionabbq as Dr Whelan 
states, it IS irritating to the stomach, I ask the patients to expectorate tlie over- 
flow Recentb' I ha\e not amputated the epiglottis Occasionall3’' I touch the 
edematous area on the epiglottis or the ar3'tenoid cartilage wuth the cautery, using 
onh one or tw'o applications during each treatment I have done a tracheotom3* 
on onl3 1 patient wnth lar3ngeal tuberculosis The larj'^nx became w^ell, but the 
patient later died I prefer local applications and \ocal rest In answ'er to Dr 
Donnelh’s question I inject a 60 per cent solution of alcohol in 1 per cent pro- 
caine In drochloride into one or both superior lar3ngeal nerves and repeat the 
procedure wdien dysphagia returns 


Demonstration of Sectioned Skull, to Show Relations to Accessory Nvsvl 
Sinuses Dr Addinell Hew son 
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Dr Curtis C Eves, Chav man 
Feb 16, 1938 

Dr William Hewsok, Clcik 
Dr George L Whelan, Rccoider 

Sulfanilamide in the TreatmeivT of Experimental Streptococcic A^D Pf.eu- 
Mococcic Meningitis Dr John A Koimer, with the Assistance of 
Anna M Rule and Mart L Werner 

This paper was published in full in the Maj 1938 issue of the Archives, 
page 519 

Stmposium on New Therapfutic Agents as Applied to Otolaryngologic 
Practice Dr James A Babbitt 

I have selected ten important recent additions to the therapeutic armamentarium 
of the otolaryngologist, giving a brief review of results reported in the literature 
and some of my own experiences with their use Here, as in other fields of medi- 
cine where infection plays a major part, sulfanilamide dominates the scene Its 
otolaryngologic significance is manifested chiefly in the treatment of streptococcic 
and pneumococcic invasion of the tjmpanic, the mastoid, the sinal and the oro- 
pharyngeal area 

Systemic shock or lowered resistance mav serve to light up latent foci, and as 
the upper part of the respiratory tract and the otologic tract are numbered among 
the chief highways to the meninges, the indications for sulfanilamide are evident 
A prophylactic application has been suggested I have found that the periodic 
reaction after recovery from major streptococcic infection may be controlled bj 
two or three dai's’ administration of four 5 gram (0 32 Gm ) tablets daily In 
major crises following operation, life may be saved by prompt administration of 
sulfanilamide Not infrequently in cases in which there are obvious surgical 
indications cure without intervention may follow well directed treatment with 
sulfanilamide 

It IS important, too, that the otolaryngologist be aware of the danger signals 
of intoxication by sulfanilamide Among the earlier signs, which disappear rapidly, 
ma}’’ be mentioned reddening of the mucous membranes and the conjunctivas, a 
maculopapular cutaneous eruption, cyanosis of the lips, nausea, tinnitus and ver- 
tigo The ultimate effects of overdose may be sulfhemoglobinemia and methemo- 
globinemia, or even agranulocytic angina As a safeguard, a blood count should 
be made every other day, and when the leukocyte count shows a material drop 
the drug should be withheld until it returns to normal The dose depends on 
the se\erity of the infection, the age of the patient and the duration of the disease 
For adults, tablets may be administered every six hours to an average of 60 grains 
(3 88 Gm ) for the first day, 40 grains (2 59 Gm ) for two or three days and 
from 10 to 20 grains (0 65 to 1 29 Gm ) for two or three days more Large doses 
have been given to children without harmful effects If methemoglobinemia should 
develop, oxygen should be administered, and in case of sulfhemoglobinemia, prompt 
blood transfusion is recommended 

Ephedrine has been found beneficial in the treatment of asthma and in some 
cases, of hay fever and of urticaria I have found that its internal administration 
will afford striking release of the nasal passages without significant toxic effect 
Topically, of course, it is used for shrinking the nasal passages and aiding sinal 
drainage The aqueous solutions are most effective and have little toxic effect 
As regards ciliary influence, ephedrine seems to be the least harmful of the vaso- 
constrictors and does no such damage to the tissues as that observed after the 
use of epinephrine Ephetomn may prove effective m cases in which both 
epinephrine and ephedrine fail Among the newer ephednne-like substances used 
for topical application to the nasal mucosa, tetrandine methiodide, hordenine 
methiodide, benzyldimethylene methiodide and betaphenylethylamine all show 
experimental e\idence that they irritate the ciliated epithelium 
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In the treatment of headache of obscure origin a combination of epinephrine, 
cocaine and antipjTine is recommended, while in some cases borderline idiopathic 
migraine, especiall}' of the red type, responds to administration of this preparation 
and of some alkaline, bromide and ergot preparations 

Few antiseptic germicidal solutions have met with as much favor as metaphen 
Used m 1 5,000 solution in the oropharynx, in solutions as strong as 1 500 applied 
locally in an infected middle ear and in combination with ephedrine in a watery 
shrinking spray for the nose, it has proved effective Although without 
favorable lesults in cases of expeiimental septicemia due to pneumococcus or to 
Streptococcus haemoljdicus, it has a high bacteriostatic action and a relatively 
low toxicity and is therefore, according to R G Douglas and K E Birkhaug, 
deserving of further clinical stud}'’ Reports from dentists have given an unfavor- 
able impression of the use of weak solutions of metaphen on organisms m the 
mouth I agree with other writers that the preparation has not replaced iodine 
Interesting results have been reported in the treatment of tinnitus and deafness 
m association with otosclerosis and of catarrhal deafness with injections of thy- 
roxin into the middle ear, a treatment based on the passive congestion produced 
by this drug Some results have been encouraging, others have not In my own 
experience in 25 or 30 cases I have been disappointed, although I admit that 
this may have been due m part to the fact that the full series of six injections 
was not given in all cases For anesthesia of the middle ear prior to injection of 
the thyroxin I have secured satisfactory results by application on a cone of cotton 
of a preparation containing oil of cloves, phenol, menthol, ethyl aminobenzoate and 
22 per cent alcohol, followed by the use of 10 per cent procaine hydrochloi ide 
For relieving pain m the tonsillar fossae after tonsillectomy I recommend substi- 
tution of ethyl aminobenzoate for acetylsahcylic acid, which I believe retards healing 
Insulin has been applied locally to stimulate granulation after tonsillectomy 
To check the pathologic crusting of the atiophic nose, intramuscular injections 
of an estrogenic substance in oil may be tried Local application of estiogen is 
also recommended I have made use of estradiol benzoate for this purpose 

In the treatment of subacute and chronic laryngitis nothing has given bettei 
results than mono-/'-chlorophenol, suggested by Dr Chevalier Jackson It is 
dropped with a curved laryngeal syringe on the phonating cords 

Trichloroacetic acid m 25 per cent strength is recommended for control of 
septal hemorrhage without deep excoriation and as an aid to 10 pei cent neo- 
arsphenamine in antagonizing Vincent’s angina 

Vitamins B and G have been tried in the treatment of varying degiees of both 
progiessive adhesive and neural deafness, with one or two staitling and se\eial 
moderately pleasing results 

Comments on Sojie or the Relatively New Drugs Du William Egbert 
Robertson 

A slight change in the position of a radical on a nucleus may result in a 
material chemical and physiologic change in a product, as is true, for instance, of 
benzedrine, ephedrine, epinephrine and neosynephrine h} drochlonde, which are all 
phenylalk}’-lamine derivatives Ephedrine is an alkaloid and epinephrine a bio- 
logic deiivative In the synthetic production of drugs, the drug is as efficient as 
the natural pioduct if levorotatory, is inert if dextrorotator}' and has about half 
the value of the natural pioduct if optically a racemic compound All four drugs 
mentioned possess the property of contracting the blood vessels when applied 
locally They may therefore be used m combination with local anesthetics to 
prolong the effect of the anesthetic and retard absorption In their other prop- 
erties, such as their effect on blood pressure, on cardiac rate, on bronchial spasm 
and on the sugar content of the blood, these drugs differ, haMiig either opposite 
effects or effects of earjing degree Their effect on the bod}, the mind and 
the sjmpathetic nervous s}stem of different persons earies 

The local anesthetics \ary in toxicitj when injected and in rapidit} of action 
when applied localh 
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The chemical properties of iodine include its relation to the fatty acids and its 
value in the treatment of various conditions of interest to the otolaiyngologist, 
such as ozena, it may be used as an antiseptic, as an irritant (stimulating regen- 
eration), in liquid form, as a dusting powder, in treatment of infection by Tricho- 
phyton and as a substitute for iodoform Of the dusting powders, thymol iodide 
and vioform are the best known 

Recently a host of mercuric compounds have been introduced, including mer- 
curochrome, with its dangerous reaction following intravenous administration, 
metaphen, merbaphen and salyrgan Mercury in aqueous solution of merthiolate 
IS not precipitated by the serum proteins It is used in treatment of the nose and 
the ear in dilutions of 1 2,000 to 1 5,000 

Sulfanilamide belongs to the azo compounds, a nitrogen linkage group It was 
chance that led to the discovery that products of this group are of value in the 
treatment of human streptococcic infections Streptococcus viridans does not 
respond to drugs of this group It was soon learned that the more complex azo 
compounds containing sulfonamide are reduced in the body to the simpler nonazo 
para-amino form, which can replace the azo sulfonamide forms with even greater 
clinical value and less collateral ill effect During administration of sulfanilamide 
repeated blood counts are necessary, for anemia and granulocytopenia may be 
induced, the former as an early and the latter as a late effect The possible 
development of sulfhenioglobinemia or methemoglobinemia makes it necessar> to 
avoid the simultaneous administration of sulfanilamide and a sulfur compound, 
even magnesium sulfate Hemolytic anemia may be foreshadowed by the finding 
of an increasing reticulocyte count Erythema, urticaria, morbilliform eruption, 
photosensitiveness and acidosis have been reported Hence sodium bicarbonate is 
frequently given with sulfanilamide to prevent acidosis The total dailj dose 
should not be moie than 75 grains (5 Gm ), even for persons weighing over 50 Kg 
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The Basis of Tissue Evolution and Pathogenesis By Albert A Gra 5 % 
M D , F R S E Price, 7 s 6 d Glasgow Jackson, Son & Co (Book- 
sellers) Ltd, 1937 

One cannot approach tins work, published after Dr Graj’s death from some- 
what incomplete manuscript and notes, without the respect due a brilliant author 
whose w'orks on “The Ear and Its Diseases,” “Otosclerosis” and “The Labyrinth 
of Animals,” have secured international honor IVhile one may be somewhat 
skeptical of the ultimate success of his dictum on the treatment of tinnitus and 
otosclerosis wnth thyroxin, this scholarly otologist must command attention 
His hj'-pothesis of the origin of tissue is based on the belief that change of 
environment causes injury and subsequent repair to a given tissue or structure 
and that a new type of tissue follows tins process of repair In discussing the 
developmental aspect of the evolution of tissue and pathogenesis, he is of the 
opinion that induced vai lation, change in tissue brought about by injury from 
change in emironment, rather than spontaneous variation, an evolution due to 
an accumulation of chance variation or relation, is the true basis of the e^olutlon 
of tissue He assumes that pathologic processes are simply deviations from the 
normal course m the process of repair according to well known biologic law's 
Dr Gray illustrates the evolutional changes and comparative anatomy of the 
membranous labyrinth by admirable specimens and photographs 

The author concludes that inherited pathologic conditions are of two t 3 ’’pes 
first, those in which the defect is primarily a structural one, present from birth, 
as in deaf-mutism, and, second, those in w'hich the defect is m the nutritional 
vasomotor mechanism, appearing some time after the organ has begun to func- 
tion normally, as illustrated in otosclerosis 

While this work maj' be impractical for use as a textbook, ne\ ertheless, 
because of its deep and thoughtful biologic concept it belongs in e\er\ library 
of biologic research 
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FOREIGN 

COLLEGIXJM OtO-RhINO-LaRYNCOLOGICUM AmICITI/E sacrum 

President Prof H Burger, Keizergracht 317 C, Amsterdam, Netherlands 
Secretary Prof Dr C E Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands 

SOCIEDAD RiOPLATENSE DE OTO-RHI^O-LARI^GOLOGIA (ARGENTINE SeCTION) 

President Dr Raul Becco, B ^Iitie 1690, Buenos Aires, Argentina 
Secretary Dr Juan Manuel Tato, Santa Fe 1171, Buenos Aires, Argentina 

NATIONAL 

American Medical Association, ScirNTiric Assemulil, Section on 
Laryngologt, Otology and Rhinology 

Chairman Dr Gordon B New, Mayo Clinic, Rochester, Minn 
Secretary Dr Leroy A Schall, 270 Commonwealth A^e, Boston 
Place San Francisco Time June 13-17, 1938 

American Academe or Ophth \lmology and Otolaryngology 

President Dr Harry S Gradle, 58 E Washington St, Chicago 
Executive Secretary Dr William P Wherry, 1500 Medical Arts Bldg, Omaha 
Place Washington, D C Time Oct 9-14, 1938 

American Bronchoscopic Society 

President Dr John D Kernan Jr, 120 E 75th St, New York 
Secretary Dr Lyman Richards, 319 Longwood Ave , Boston 

American Larengological Association 

President Dr George B Wood, 504 Physicians’ Bldg, Philadelphia 
Secretary Dr James A Babbitt, 1912 Spruce St , Philadelphia 

American Laryngological, Rhinological and Otological Societe, Inc 

President Dr Harold I Lillie, Mayo Clinic, Rochester, Minn 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester, N Y 

SECTIONS 

Eastern — Chairman Dr Frank E Kittredge, Masonic Temple, Nashua, N H 
Southern — Chairman Dr Francis E Lejeune, Maison Blanche Bldg, New 
Orleans 

Middle — Chairman Dr T R Gittins, Davidson Bldg, Sioun City, Iowa 
Western — Chairman Dr Frederick G Sprowl, Medical Arts Bldg, Spokane, 
Wash 

American Otological Society 

President Dr Isidore Friesner, 36 E 73d St , New York 
Secretary Dr Thomas J Harris, 104 E 40th St, New York 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date 
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CANCER OF THE LARYNX 

IMMEDIATE AND ULTIMATE RESULTS OF OPERATION IN 
ONE HUNDRED AND TWO C \SES 

HENRY BOYLAN ORTON, MD 

^E\\ARK, N J 

It IS Mcll at times to make an anal} lie sin\e\ of one's work in a 
special field and to e^aluate one’s findings In the contents of this 
paper, compiismg the results of opeiation m 102 cases of cancer of the 
lar}Tix, the findings are tabulated under two headings, laryngectom} 
and lai}ngofissuie 

ETIOLOGY 

In anal} zing this senes of cases I can find no enlightenment as to 
the origin of cancel 


Table 1 — Set and Age at Time of Operation 






Age 

A 




' 23 to 30 

31 to 40 

41 to 30 

51 to CO 

61 to 70 

•» 

71 or Over 

Larj ngectomj 

Male 

0 

5 

22 

23 

25 

9 

Pemale 

6 

4 

2 

2 

0 

0 

Larjrnpofissure 

Male 

2 

0 

0 

1 

1 

1 

Female 

0 

0 

2 

1 

0 

0 


A history of hereditary involvement was found to exist in only 13 
instances Chronic irritation of some sort or other w^as noticed m 

24 cases, or approximately 25 per cent 

Ninety-one patients were men and 11 w^omen, wLich gives a ratio 
of approximately 10 men to every woman 

Cancer is supposed to be rare in persons under 40 years of age, 
yet m this series there w^ere 11 patients under 40, the youngest being 

25 and the oldest 76 at the time of operation 

Among men, involvement occurred m the largest number of cases 
in the sixth or seventh decade of life Two patients w^ere Negroes, 1 
aged 29 years at the time of operation and the other aged 28 The 

Read at the Sixtieth Annual Congress of the American Laryngological Asso- 
ciation, Atlantic City, N J , May 3, 1938 
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latter patient had myxosarcoma of the larynx (figs 3 and 4) Among 
women, involvement in the largest number occurred m the third or the 
fourth decade of life 

Among possible causes, excessive use of the voice was found to 
have played a part in 30 patients 



Fig 1 — Basal cell carcinoma, an in\ading malignant growth of all the layers 
of the surface epithelium, low power 


Considering the part that alcohol and tobacco played in causing 
cancer, I found only 18 patients who had used alcohol moderately or 
a little more, whereas 38 had used tobacco to excess No great increase 
of cancer has followed promiscuous smoking of cigarets by either men 


or women 
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Syphilis as an etiologic facloi in piepaiing the soil foi the giowth 
of cancel was obseived in only 3 cases, 1 of which was that of a Negro 
who had myxosaicoma of the laiynx (figs 3 and 4) 

Papilloma of the lai}nx was found in 3 cases, in all of which there 
had been piolonged obseivation and fiequent lemoval of papillomas 



In each instance the papilloma was found to have become malignant in 
the sixth decade of life One patient was obseived in 1928 to have 
papilloma of the larynx and was under obseivation for nine years 
before the growth took on a malignant character This patient under- 
went total laryngectomy at the age of 7l yeais and is alive and well at 
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the piesent time Anothei patient, aged 69 years, had been observed 
foi fifteen years by competent laryngologists, who bad lemoved papil- 
lomas, he was lefeiied to me last year foi operation The third patient 
was seen by a competent lar 3 mgologist in 1921, because of chionic 



Fig 3 — Myxosarcoma of the larynx, low power The tumor is vascular It 
shows mucoid areas of connective tissue and areas of large spindle cells, many 
with mitotic figures 

hoarseness and multiple papillomas of two years’ duration In this 
case the papillomas did not become malignant until 1932 It is inter- 
esting to note that all these patients used their voices to excess 
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Pacli)deima laryngis, which Jackson^ and otheis have stated is a 
precancerous condition, was found in 2 cases In 1 instance it was 
only after repeated biopsy that malignant growth was diagnosed The 
patient had a sinus fiom the larynx to the suiface of the skin at the 
thyroid cartilage, and it was necessaiy to lemove a laige area of skin, 



Fig 4 — Same section shown in figure 3 , high power 


fascia and muscle surrounding this sinus m perfoiming the larjmgec- 
tomy The growth was of squamous cell type The patient underwent 
total laryngectomy in 1927 and is alive and well at present, with a good 
pharyngeal voice (figs 13 and 14) 

1 Jackson, C The Larynx and Its Diseases, Philadelphia, W B Saunders 
Company, 1937, pp 376-496 
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Fig S — Epidermoid carcinoma of the larynx (grade 1), showing irregular 
papillae covered by thickened stratified squamous epithelium, some dipping into the 
submucous tissue in the form of nests with central cornification, low power 
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Fig 7 — Epithelioma of the larynx (grade 2) , low power The stroma is 
invaded by groups and strands of carcinomatous cells showing considerable hyper- 
chromatism and a moderate number of mitotic forms There is a moderate fibrous 
reaction in the stroma 
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The possibility that irritating gases play a pait in producing cancer 
was suggested by the case of a man who had been severely gassed during 
the World War with mustard gas Whether the development of cancer 
was a coincidence or was caused by the gas is difficult to determine, as 



Fig 9 — Epidermoid carcinoma of the larynx (grade 3) , low power There is 
an invasive growth of groups of atypical pavement epithelial cells beneath the surface 
epithelium The individual cells are larger than normal and show marked 
variation in staining There are numerous epithelial pearls and a few mitotic 
figures 

I have observed only 1 such instance This patient underwent laryngec- 
tomy in 1925 , he is still living and has one of the best pharyngeal voices 
imaginable (figs 1 and 2) 
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CLASSIFICATIOK- 

In this series the involvement was intiinsic m 62 cases and was 
situated below the glottis in 15, in the piriform sinus m 12. m the epi- 
glottis in 2, m the ar} epiglottic fold m 7, m the arytenoid cartilage m 2 



Fig 10 — Same section shown in figure 9, high power 


and behind the cricoid cartilage m 2 The involvement m the last five 
locations is known as extrinsic or epilaryngeal and hypopharyngeal 

Intiinsic Cancel — ^The involvement m 75 per cent of cases (77) 
was intrinsic, oiiginating in the inteiior of the larynx 

Intrinsic cancer in the interar}ftenoid area is rarely seen Laryngeal 
cancer involving the ventricular band and the ventricles is rare and is 
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more dangerous than true chordal cancer A growth situated m this 
area causes early glandular involvement The vocal cord is the favorite 
site of typical intrinsic laryngeal cancer, which usually spreads along 
the cord and may became subglottic and spread to the opposite cord or 
cross at the anterior commissure 



Fig 11 — Undifferentiated carcinoma of the larynx (grade 4) , low power 
The surface epithelium is hypertrophic In the fibrous stroma there are an 
extensive invasive growth of groups, cords and masses of undifferentiated epithelial 
cells which vary considerably in size and some mitosis 

In intrinsic, or chordal, cancer lymphatic drainage is almost neg- 
ligible, and the results of laryngofissure include from 75 to 85 per cent 
cures, with practically no operative mortality In this senes, of 8 
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patients ^\ho unden\ent laryngofissure, 6 patients are alive and well at 
present, the period since operation ranging from ten to eighteen years 
The S}Tnptoins of intrinsic cancer depend on the site of growth A 
grow th affecting the tension, vibration and approximation of the cords 
will produce hoarseness 



Fig 12 — Same section shown m figure 11, high power 


Intrinsic true chordal cancer is located on the surface or the edge 
of the vocal cord It may, and often does, extend into the ventricle of 
the larynx and below'^ the cord into the subglottic area 

Summary * Intrinsic cancer is usually benign m the early stages It 
growls slowdy and if limited to the vocal cord does not metastasize to the 
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glands The malignant growth is usually squamous cell epithelioma, but 
occasionally of basal cell type Adenocarcinoma is usually seen in the 
ventricles Other forms aie rare This type must be differentiated 
from singer’s nodule, leukoplakia, innocent tumor, tuberculosis and 



Fig 13 — Epithelioma of the larynx The patient had pachyderma and a 
sinus extending to the surface of the skin Laryngectomy was performed in 1927 
The patient is still living 



Fjg 14 — Patient (a) before operation, (h) after operation, in 1927 

syphilis The course usually extends over several yeais, depending on 
the location and the grade of the tumor Even the most malignant forms 
usually last over two years 

The outlook in this type of cancer is most favorable for cure if 
diagnosis is made early 
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Subglottic Cancci — Subglottic cancer originates on the inner or the 
under surface of the vocal cords or the subglottic aiea, chiefly in the 
anterior half of this region 

The subglottic type, of which there were 15 cases in this series, 
although well within the lar3'nx, has a large amount of lymphatic drain- 
age, with possible eaily metastasis along the paity wall — into the 
esophagus or the trachea, for instance For this type I prefer total 



Fig 15 — Intrinsic cancer (about 75 per cent of laryngeal cancer is intrinsic) 
1 shows the vocal cord, a favorite site for intrinsic cancer, which spreads along 
the cord and may become subglottic and spread to the opposite cord or across the 
commissure 2 shows the ventricular band and ventricle These are rarely 
involved, but their involvement is more dangerous than that of the cord, causing 
early glandular involvement 3 shows the interarytenoid area, which is rarely 
affected 

The disease is benign in its early stages and grows slowly If limited to the 
vocal cords it does not metastasize to the ganlds Cancer is usually squamous 
cell and occasionally basal cell epithelioma Other forms are rare Adenocar- 
cinoma IS seen in the ventricles The condition must be differentiated from singer’s 
nodule, leukoplakia, innocent tumors, tuberculosis and syphilis Its course usually 
extends over several years, depending on the location and the grade of tumor 
Even the most malignant forms usually last over two years 
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laryngectomy to laryngofissure, for m my series (table 2) there were 
7 in which the site of the growth at operation was subglottic, and in all 
these there was a recurrence m the glands of the neck or metastasis to 
the brain and the lung, and possibly in 1 case to the prostate It would 
seem inevitable that if these growths recurred after total laryngectomy 
they certainly would have done so after laryngofissure Therefore, I 
reiterate that I prefer total laryngectomy to laryngofissure for this type 
of cancer 


Table 2 — Deaths from Malignant GrowtU Elsewhere Than Laryin in Cases in 

Whteh Laryngectomy JVas Done 


Case 

No 

Time ol 

Age at Onset after 
Opera Operation 

tion, , — > 

Tr Tr Mo 

Site of Growth at Operation 

Age at 
Death, 
Ir 

Site of Recurrence 

1 

50 


6 

Subglottic 

50 

Glands 

2 

63 


13 

Piriform sinus 

04 

Glands 

8 

66 


8 

Piriform sinus 

66 

Glands 

9 

50 

1 


Epiglottis 

51 

Tongue 

10 

60 

1 

6 

Arjtenoid cartilage, nryeplglottic fold 

62 

Glands 

13 

60 

2 


Ventncle 

02 

Esophagus 

14 

55 

2 


Postcricold 

57 

Esophagus 

16 

74 


9 

Pinform sinus 

75 

Esophagus 

20 

37 

2 

6 

Trachea (subglottic) 

40 

Brain and lung 

29 

63 

1 


Pinform sinus 

64 

Neclv 

87 

60 


5 

Aryepiglottic fold 

60 

Glands 

38 

67 


8 

Pinform sinus 

68 

Glands 

40 

69 

2 

6 

Cord, ^entrlc^e 

72 

Glands 

42 

73 

1 


Epiglottis, -ventncle, pinform sinus 

74 

Glands 

43 

48 

1 


Piriform sinus 

49 

Glands 

51 

44 

1 

5 

Pinform sinus ^ 

45 

Glands 

52 

45 

2 


Esophagus 

47 

Glands 

53 

65 

2 

6 

Subglottic 

6S 

Tongue and 

54 

73 

1 

4 

Subglottic 

74 

Lung 

56 

69 

1 


Subglottic 

70 

Brain and lung 

70 

53 


9 

Aryepiglottic fold, pinform sinus 

54 

Tongue 

78 

40 

1 

3 

Subglottic 

41 

Glands 

87 

49 


0 

Left cord o'lctcnding to subglottic area 

49 

Prostate’ 


The subglottic type originates below the cords, usually in the anterior 
third, and may involve the anterior commissure, spread to the opposite 
side and continue to spread upward to the vocal cords or downward to 
the cncoid cartilage 

Hoarseness is late in cases of this type, although sluggish movement 
of the cord was noticed The lesion is usually demonstrable by direct 
and indirect examination of the larynx 

Dyspnea may be the first symptom, in 1 case it was the only symp- 
tom, and for this the patient was referred to me On laryngeal exam- 
ination I could plainly see a large growth protruding into the larynx, 
almost reaching the opposite side 
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Dyspnea remains the only symptom until the growth has piogressed 
to affect the mechanism of the laiynx and pioduce hoarseness or to 
cause stenosis and thereby necessitate tracheotomy 

Summaiy Subglottic cancer may spiead over a large aiea before 
being recognized Anteiioily it commonly passes through the ciicothy- 



Fig 16 — Subglottic cancer originates on the inner or the under surface of 
the vocal cords or the subglottic area (chiefly in the anterior half of this region) 
1 shows intrinsic cancer of the cord becoming subglottic at the anterior commis- 
sure, 2 intrinsic cancer of the cord on the inner or the under surface but below 
the free edge (invasion of the opposite cord is by the subglottic route or across 
the commissure) , 3, true subglottic cancer 

The disease may spread over a large aiea before being recognized Anteriorly 
It commonly passes through the cricothyroid membrane and metastasizes to the 
lymph nodes, often it extends behind the isthmus of the thyroid gland and may 
extend into the trachea Posteriorly it may extend to the arytenoid cartilages, 
invading the pharyngeal mucosa, rapid metastasis to the lymph nodes occurs 
along the course of the internal jugular vein Superiorly it may extend into 
the supraglottic region, invading the base of the epiglottis Usually the lymph 
glands escape if the growth is confined to the interior of the larynx or the epiglottis 
This IS due to poor lymphatic drainage and resistance of cartilaginous walls The 
growth IS practically always squamous cell epithelioma 
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roid membrane and metastasizes to the lymph nodes over this area It 
often extends behind the isthmus of the thyroid gland and may extend 
down into the trachea Posteriorly it may extend to the arytenoid 
cartilage involving the pharyngeal mucosa, where rapid metastasis to 
the lymph nodes along the course of the internal jugular vein takes 
place Superioily it may extend into the supraglottic legion, invading 
the base of the epiglottis 

Usually the lymph glands escape as long as the growth is confined 
to the interior of the laiynx or even to the epiglottis This is due to 
poor lymphatic drainage and resistance of the cartilaginous walls 

Subglottic cancer is practically ah\ays of squamous cell type 

Extunsic cance) — Extrinsic cancer originates around the glottic 
opening or on its outei surfaces This class may be subdivided into the 
epilaryngeal type, which includes neoplasms arising from the epiglottis, 
the aryepiglottic folds, the arytenoid cartilages and the pj’^rifrom sinus 
(23 cases m this series), and the hypopharjmgeal type, which includes 
postcricoid cancer (2 neoplasms in this series) Extrinsic cancer is more 
malignant, and with earlier metastasis to the cervical glands, than 
intrinsic cancer 

Some pathologists have stated that this type is seldom arrested or 
cured by surgical procedures In my series there were 40 cases of 
extrinsic cancer, with the subglottic type included , there were 23 deaths, 
or approximately 42 per cent recoveiies 

I believe that in the treatment of the epilaryngeal and the hypo- 
pharyngeal type of cancer, if early diagnosis is made, good results can be 
obtained Too often when the patient presents himself for examination he 
IS beyond any hope of a five year cure All types of involvement should 
be diagnosed early, foi they are readily seen by direct or indirect 
examination 

The symptoms depend on the site of the lesion, but hoarseness, a 
tickling sensation, constant clearing of the throat and a persistent 
abnormal sensation in this region should arouse the physician to the fact 
that he is dealing with a potential malignant growth Later, localized oi 
referred pain, loss of appetite, difficulty in swallowing, increased saliva- 
tion and enlarged cervical glands usually denote a late, and too often 
an inoperable, state 

Summary Extrinsic cancel is usually of squamous cell type, 
although it may be papillary or occasionally of basal cell type 

An epithelioma originating on the epiglottis is of relatively low grade 
malignancy until the growth has spread either to the base of the tongue 
or to the aryepiglottic fold In other epilaryngeal situations, however, 
the lymphatic glands are invaded early and consistently 
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Extrinsic malignant growth, tlieiefore, is a serious problem, and as 
Jackson stated, “To look and see is better than to w^ait and see ” 

The glands are affected eaily, the course is fairly rapid, and unless 
prompt treatment is instituted a } eai or a 3 ear and a half is the average 
span of life for the patient 

It IS true that cancer cannot be cured m all cases, but certainty if 
this region is examined with painstaking thoroughness much can be 
accomplished by early diagnosis and radical operation, for cosmetic 
considerations har e no place in the treatment of malignant growths 



Fig 17 — Extrinsic cancer In this group are included neoplasms growing 
from the epiglottis, the aryepiglottic folds, the arytenoid cartilages, the piriform 
sinuses and the pharjmgeal surface of the cricoid cartilage (postcricoid cancer) 
1 shows the margins of the epiglottis, 2, the arj'epiglottic folds, 3 the arytenoid 
cartilages, 4, the piriform sinuses, 5, the pharyngeal surface of the cricoid 
cartilage 

Extrinsic cancer is usuallj of squamous type, but may be papillary Occa- 
sionally the basal cell tjpe occurs Cancer of the epiglottis is of relatively low 
grade malignancy, unless the growth has spread to the base of tongue or the 
aryepiglottic fold In other situations lymphatic glands are invaded early “To 
look and see is better than to w’ait and see ” 
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PATHOLOGY 

Histology — Included in my series were 1 inelanosarcoma, 1 myxo- 
sarcoma and 4 basal cell and 22 papillary epitheliomas, the most fre- 
quent type being the squamous cell carcinoma The sarcomas originated 
in the right arytenoid cartilage 

A comparison of Mackenty’s - table with the findings in my senes 
on the relative frequency of types of cancel of the larynx follows 


Mackenty’s Senes 


This Series 

(Percentage) 


(Percentage) 

96 

Squamous cell carcinoma 

75 

2 

Basal cell carcinoma 

3 

1 

Papillarj carcinoma 

20 

1 

Adenocarcinoma 

2 


Metastatic tumoi s of the larynx are exceedingly rare, although 
inoculation metastasis m the respiratory tiact has been reported by 
Hitz and Oesterhn ® With this m mind, the surgeon should be careful 
about disturbing a growth at the time of operation 

Turner^ described a case in which the fiist sign of renal cancer was 
due to a metastasis in one vocal cord In 1 of my cases operation 
was performed in 1937 for an intrinsic growth of a papillary type, 
grade 1, involving the left vocal cord and dipping into the subglottic 
area Within nine months the patient died of a large inoperable cancer 
of the prostate It is probable that in this case the original tumor 
might have been m the prostate and metastasized to the larynx 

In my senes metastatic glands m the neck and to the tongue were 
observed These have usually involved the piriform sinus and the 
aryepiglottic folds Metastasis in the esophagus through the party wall 
occurred m 1 patient In another patient tliere was metastasis to the 
brain and the lung from an adenocarcinoma of the subglottic region 
two and one-half years after operation Three patients had metastasis 
to the lung, 3 to the esophagus, 5 to the tongue and 15 to the glands of 
the neck The patients who had metastasis to the lung had metastasis 
to the brain as well 

In the basal cell type there is apt to be little tendency to recurrence 
There were 4 cases of basal cell carcinoma m my senes One case 
was that of a man 72 years of age at the time of operation, he died 

2 Mackenty, J E Some Observations on the Cases of Laryngeal Cancer 
Seen During the Past Year with Microscopical Findings in Three Incipient Cases, 
Tr Am Laryng A 45 45, 1923 

3 Hitz, H B , and Oesterhn, E A Case of Multiple Papillomata of the 
Larynx with Aerial Metastases to the Lungs, Am J Path 8 333 (May) 1932 

4 Turner, A L Metastatic Malignant Tumor of the Larynx, Secondary to 
Adeno-Carcinoma of the Right Kidney, J Laryng & Otol 39 181 (April) 1924 
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of apoplex}' t^^elve years and eleven months aftei operation Another 
patient was opeiated on at the age of 50 }ears, and he is still Ining 
t^velve years and eight months after operation 

In 1 case of adenocarcinoma the lesion was located m the sub- 
glottic region 

According to the classification of Broder, the gio\\th in 73 cases 
was leported by the pathologists as of grade 1 m 27. of grade 2 m 26, 
of grade 3 m 16 and of grade 4 m 4 

Of the 4 patients with growths of grade 4, 1 who had adenocar- 
cinoma, died two and one-half }ears after operation of metastasis m 
the brain and the lung, another, who had intrinsic squamous cell car- 
cinoma died of apoplexy tw'o and one-half )ears after operation, 
wuthout any recurrence, a third, who had squamous cell epithelioma 
of the right piriform sinus, is still living, according to my records, and 
a fourth, w'ho had squamous cell epithelioma, died of pneumonia six 
day after operation 

In other words, among my patients w itli grow ths of grade 4, which 
are supposedly not amenable to surgical procedure, 1 patient w^’ho had 
cancer of the piriform sinus is living six years after operation 

SYMPTOMS 

The s}mptoms, of course, vary according to the location of the 
lesion, w'hether it is intrinsic, epilarjngeal or hypopharyngeal 

In 89 cases there had been hoarseness of from six weeks to fifteen 
years’ duration Hoarseness is caused by some interference in the 
vibration, the approximation or the tension of the vocal cord This 
should arouse suspicion of any hoarseness extending over a few weeks 
in an adult and careful examination of the larynx should be made 
to ascertain the cause 

Local discomfort that might be characterized as a constant desire 
to clear the throat and a tickling sensation strong enough to produce 
cough w^as noted m 59 cases, more frequently w ith the epilar 3 mgeal or 
the hypopharyngeal type of growth, probably because involvement of 
the superior laiymgeal nerve permitted saliva or food to trickle into 
the lar)mx and produce coughing 

Pam w’^as next in frequency among symptoms, 45 patients com- 
plaining of pain that w^as referred to the larynx, to the side of the 
neck or to either ear 

Dyspnea on moderate exertion was complained of by 29 patients 

Seventeen patients gave symptoms of stridor and w^heeze 

Difficulty m sw^allowung, or dysphagia, w'as complained of by 25 
patients 

Fetor, due to ulceration, was noted by 9 patients 
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Increased salivation was complained of by 15 patients These were 
mostly of persons who had the epilaryngeal or the hypopharyngeal type 
of lesion 

Blood-streaked sputum oi saliva was noticed by 5 patients 

An interesting observation was that 39 patients had lost weight 
Usually loss of weight is considered a late sign, but m this series 
about one third of the patients stated at the first examination that 
they had lost weight 

PHYSICAL SIGNS 

Alteration of voice was observed in one way or another in 89 
patients operated on It would seem, therefore, that any alteration of 
voice extending over a considerable time should be regarded seriously 
and every efiort made to determine the cause 



Fig 18 — Epithelioma of the larynx, crossing from the left vocal cord below 
the anterior commissure and invading the opposite cord Laryngectomy was 
performed 

The movements of the vocal cords were noted, and the following 
tabulation made of the results 

Cord Sluggish Cord Fixed 

Cords Free Right Left Right Left 

30 25 14 19 14 

This shows that the vocal cords do not have to be sluggish m their 
movement or even fixed for a larynx to harbor cancer So, if the 
physician waits for a cord to become sluggish, he has lost valuable time 
for early diagnosis 

Why the right cord should have been affected more often than the 
left m this series I am not prepared to state 

Local discomfort in the larynx or the throat for some time was 
mentioned m 59 cases 



ORTON—CANCER OF LARYNX 


175 


In 27 cases there was dyspnea which langed from a slight mani- 
festation with the slightest exertion to almost urgent symptoms neces- 
sitating preoperative tracheotomy in 10 cases The seveie form naturally 
occurred in association with subglottic growths Stridor accompanied 



Fig 19 — Epithelioma of the larynx involving both cords Laryngectomy was 
performed 



Fig 20 — Epithelioma of the larynx, spreading from the ventricle to the 
epiglottis Laryngectomy was performed 

dyspnea in 17 cases, owing to the narrowing of the glottic chink by the 
growth 

Choking with meals or when saliva was swallowed was noted in 
26 cases This may have been due to some involvement of the superior 
laryngeal nerve filaments, which caused slight anesthesia of the larynx, 
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or to the direction of food oi saliva into the larynx by a deformity of 
the larynx caused by the growth This symptom was, of course, par- 
ticularly noticeable in cases of extimsic involvement 



Fig 21 — Epithelioma of the larynx, on the right cord and the ventricle 
Laryngectomy was performed 



Fig 22 — Myxosarcoma of the larynx, growing from the right arytenoid 
cartilage and invading the piriform sinus Laryngectomy was performed 


Enlargement of the cervical glands, either from infection or by 
metastatic extension, was observed m 15 cases This was noticed in 
cases of advanced disease, for with true chordal cancer lymphatic 









Fig 26 — Subglottic epithelioma of the larynx (right side), extending upward 
Laryngectomy was performed 
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Fig 27 — True subglottic epithelioma of the larynx (left side) Laryngectomy 
was performed There was metastasis to the brain and the lung two and one-half 
years later 



Fig 28 Epithelioma of the larynx, involving both cords and the subglottic 
area Laryngectomy was performed 
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Fig 29 — Epitliehoma of the larynx involving both arytenoid cartilages, with 
infiltration of the cords and tlic right piriform sinus (grade 3) Laryngectomy 
was performed in 1934 The patient is still living 



Fig 30 — Epithelioma of the larynx involving the right aryepiglottic fold 
Laryngectomy was performed 
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DIAGNOSIS 

Diagnosis depends on caieful study of the Instoiy and of the 
physical signs already alluded to, proper laryngologic examination and 
biopsy with histologic stud} 



Fig 31 — Epithelioma of the lar 3 'nx involving the right piriform sinus, show- 
ing ulcerating area Larjngectomy was performed 



Fig 32 —Epithelioma of the larjmx involving the left ar} epiglottic fold to 
the base of the tongue Lar 3 mgopharjmgectomj w'as performed There has been 
no recurrence after tw'o and one-half 3 ears 


Eight of 102 patients piesented themselves for examination early 
enough foi laryngofissure to be feasible, according to my interpreta- 
tion of true chordal cancer In the othei 94 patients the disease had 
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progiessed to such an extent that in judgment total laiyngectonn 
A\as in ordei 

Syphilis and tubeiculosis are uiled out by propei tests and loent- 
gen studies of the chest It must be lemembered, howevei, that 



Fig 33 — Epithelioma of the larjnx in\oIvmg the epiglottis mostly on the 
right side and the subglottic area on the same side Larjngectomj was performed 



Fig 34 — Epithelioma of the larynx (postcncoid or hypopharyngeal) Lar\ngo- 
pharj ngectomy was performed There was a recurrence two years later 

syphilis, tuberculosis and cancer may all be present in the same larynx 
Tuberculosis and cancer occurred in 1 of my cases (fig 35) 
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Biopsy specimens were taken fiom all jiatients, and histologic 
examination i tiled out innocent tumors, such as laryngeal varix and 
fibi oma 

A patient with cancel talks with a stiong lough voice, usually with- 
out pain The opposite is tiue of patients with tuberculosis 

Hoaiseness vaties from an inteimittent to a continuous type, usually 
being bettei m the morning, aftei the patient has lested 



Fig 37 — Postmortem specimen in a case of s^phllls of the lar 3 mx The 
differential diagnosis showed contractions due to ulcerations 

Cough ranging from a slight tickling sensation to a constant irri- 
tating type is present 

Difficulty in swallowing with oi Avithout food, mci easing dyspnea, 
which may be followed by stiidoi and wheeze, inci eased salivation, and 
the presence in the piiifoim sinus of mucus which cannot be emptied 
spell trouble, especiall} when associated with other signs, such as blood- 
tinged saliva or slight hemoirhage and loss of weight Thirty-nine 
patients stated that the}^ had lost weight 
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Palpation of the neck and the finding of nnilateial or bilateral 
involvement of the glands, plus laiyngologic examination with pioper 
illumination to asceitam the t 3 qDe of growth, aie impoitant, whether 
It IS projecting into the lumen of the lai3mx oi a supeificial ulcei, 
an embedded tumoi oi a combination of these is usualty unilateial, 
although if seen late may be bilateial 

The mobility of the cords — ^whether their action is fiee or sluggish 
or whethei the 3 '- are fixed — should be coii elated with the ph 3 ^sical signs 



Fig 38 — Postmortem specimen of cancer involving the light piiifoim sinus, 
the epiglottis and the base of the tongue 


already mentioned, which depend on the site of the lesion Last but 
not least, a direction laiyngoscopy should be done and a small piece of 
tissue removed with a biting foiceps Histologic examination of the 
specimen leinoved will indicate the type and grade of malignancy and 
whether the giowth is ladioiesistant or ladiosensitive 

PROGNOSIS 

Piognosis varies accoidmg to the location of the lesion 
In cases of tine choidal cancel operation may produce SO oi 85 
per cent cuies 
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In cases of subglottic intiinsic cancel the chance of cine lessens 
as the distance of the giowth from the edge ot the vocal cords inci eases 
In othei wolds, the coids are like the tinibei line Nothing takes lOOt 
above, but m the valley vegetation is abundant So the farther aw a} 
from the cords, the greatei aie the giowth and lymphatic extension 
The seventy of the prognosis inci eases successively in each of the 
followung types the epilaryngeal t)pe of cancel, wdnch comprises 
cancer of the epiglottis, of the ai 3 '^epiglottic fold, of the ai}tenoid car- 
tilage and of the pin form sinus, and the hj popharyngeal oi post- 
cricoid type 

TREATMENT 

In this series of cases true chordal cancel w’as tieated by lai 3 'ngo- 
fissure (table 3) 


Table 3 — Opctahvc Results in Light Cases of Lai yitgofissiiie 


Cnsc 

Age nt 
Operation, 


Result 

'^0 

A cars 

Se\ 


1 

4S 

Tcmalc 

Aluo and yell IS jr 3 mo after operation 

2 

41 

reimle 

AIlvo and veil 12 jr S mo after operation 

« 

o 

59 

Male 

Alive and yell 10 jr 10 mo after operation 

4 

o4 

remalc 

Alive and veil 10 jr 1 mo after operation 

5 

79 

Male 

Died 0 days after operation (of angina pec 
toris) 

Growth recurred in larynx 10 months after 

6 

01 

Male 

7 

20 

Male 

operation, patient died at age of 02 

Alhc and veil 8 mo after operation 

8 

20 

Male 

Alive and veil 0 mo after operation 


The subglottic t 3 'pe and all extrinsic t 3 'pes were treated b 3 total 
laryngectom 3 '’,^‘* laiyngopharyngectom 3 f and, m 1 instance, lateral trans- 
thyroid phar 3 mgotomy 

Pi cope) alive Pi epai ation — The patient is admitted to the hospital 
four or five da 3 S before operation Dunng the intervening period a 
determination of metabolic rate, chemical anal 3 'sis of the blood and 
roentgenograms are made An internist makes a cardiovascular exami- 
nation and gives his opinion of the operative risk 

Careful attention is given to the cleansing of the mouth wuth a 
toothbrush and a 25 per cent alcohol mouthw’^ash befoie and after 
meals The colon is cleansed by administration of a laxative and of 
a high enema of 1 drachm (3 9 Gm ) of puie sodium bicaibonate to 
2 quarts (189 liter) of water, this is followed by colonic irrigations 

4a Orton, H B Laryngectomy, Single Stage — Operati\c Results, Tr Am 
Laryng , Rhm & Otol Soc 38 81, 1932 

4b Trotter, W Some Principles in the Surgerj of the Pharynx, Lancet 2 
833 (Oct 17) 1931 Orton, H B Lateral Transthyroid Pharyngotonn Trotter’s 
Operation for Malignant Conditions of the LarMigophar\n\ Airh Otolarvng 
12 320 (Sept ) 1930 
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with a laige colon tube and 2 oi 3 gallons (from 7 6 to 11 4 Iiteis) of 
saline solution Every other day a modified iirigation with 1 gallon 
(3 8 hteis) of saline solution is given, and sodium bicaibonate, 3 
diachms (11 6 Gm ) in twenty-four houis, is given by mouth beh\een 
meals foi thiee days preceding opeiation 

The diet dining this period is nutiitious but of low piotein content, 
including no eggs, milk or beef Well cooked cereals with cream, 
chicken, thick soups, spaghetti, rice, bread and butter, vegetables, fruits 
and juices aie given For twelve houis befoie operation no food is 
given, watei is permitted up to thiee houis before operation Thiee 
houis befoie operation the neck is shaved well back, as well as the 
uppei pait of the chest Soft soap on cotton (with no biush), sterile 
water and then alcohol aie used No diessing is employed The 
bladdei is emptied at the last moment 

Laiyngectomy — ^Anesthesia induced with avertm m am>lene hydiate 
and ethei is used A T incision is made, the tiansverse line being 
on a level with the hyoid bone and extending fiom one anterior bordei 
of the sternocleidomastoid muscle to the other and the vertical line 
fiom the center of the hyoid bone to the supi asternal notch These 
flaps are dissected backward far enough to afford good exposure, the 
lequisite piocedure in attacking all forms of cancer All superficial 
veins aie ligated Then the superficial ceivical fascia is divided m 
the median line The sternohyoid muscles aie separated on both sides, 
seveied fiom the hyoid bone and leflected laterally The thyrohyoid 
and the sternothyioid muscle are then removed At this point, if the 
isthmus of the thyioid gland is high, it is divided and ligated and the 
gland separated from the tiachea at its uppei margin In this pio- 
ceduie the cricothyroid arteries are ligated The aitery and vein of 
the superior laiyngeal nerve aie exposed and ligated with three liga- 
tures, the vessels being divided between two of them so that the upper 
ligated end has two ligatures The laijmx is then rotated to bring the 
posterioi bordei of the thyroid caitilage into view The constrictor 
muscles are cut along this border The same piocedure is carried out 
on the opposite side 

The larynx is now free except for the posteiior wall, where it is 
111 relation with the esophagus 

The trachea is severed just below the cricoid cartilage A small 
gauze pack is inserted into the larynx to prevent leakage from the 
mouth into the wound The. tissue above the severed trachea is packed 
with gauze to pi event blood from entering the trachea An anchor 
suture IS placed in the trachea for future use The Tucker anesthesia 
tube IS placed m the trachea and surrounded firmly with gauze packing, 
and the anesthesia is then continued through the trachea The larynx 
is dissected from the pharynx The pharynx is then opened, and a 
large pack is inserted into the pharynx This is withdrawn through 
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the mouth after operation The larynx is removed, the pharyngeal 
opening is closed with inteiiupted thiead sutuies, and just before the 
last sutuie is tied the packing is lemoved from the mouth A nasal 
feeding tube is passed through one nostiil and guided down the 
esophagus The last suture is then tied Intel rupted catgut sutures 
aie placed m the esophagus The third la}ei of sutuies is m the con- 
strictor muscle of the phai}nx Attention is then directed to the 
hjoid bone, which is lemoved In careful dissection to allow a better 
closure The trachea is anchored to the skin by means of silkw^orm 
gut sutuie to relieve tension Black silk thread is used to sutuie the 
skin to the trachea The stcinohj'oid muscle is then brought to the 
area behind the trachea, making four lines of sutures o\ei the pharjngeal 
openings Counteidiams are placed on both sides of the neck and 
across the neck at the top of the T The skm is hi ought togethei 
with skm clips 





Fig 39 — Patient on whom larj ngofissurc was performed June 24, 1927 The 
onh' one in my series of patients undergoing ]arj ngofissurc who stated that the 
growth was hereditary Tlic patient is alnc and well at present, ele\en ^ears 
after operation 


The laryngectomy tube is made to fit tightlj' in the tiachea by the 
winding of narrow'' tape around the uppei end Diessings aie applied, 
the patient is removed to bed, and the postopei ative treatment is 
instituted 

Postoperative Treatment The gowm is changed befoie the patient 
leaves the opeiatmg looin The bed is w’^armed and the hot w'ater bag 
removed before the patient is put into it, and 500 cc of a 5 per i^nt 
solution of dextrose is administered intravenously A bed suction 
pump IS installed alongside the patient’s bed and kept theie A neces- 
sary laryngectomy tray with a duplicate tube is ahvays in readiness 
The patient’s position is changed frequently Saliva is lemoved from 
the mouth by suction and a 25 per cent alcohol mouth wash used Outer 
dressings are changed as often as the}' become soiled No moiphine 




Table 4 — Death fiom Any Cause Within Thice If ccks Ajtei Laiyugeciomv 



Age at 

Period Following 



Operation, 

Operation, 

Cause of Death 

Case Iso 

Icais 

Dn\s 

n 

O 

70 

2 

Diabetes, chronic nephritis 

6 

54 

21 

Abscess, gangrene of lung 

11 

7o 


Pneumonia 

49 

G4 

G 

Pneumonia, abscess of lung 

77 

2S 

21 

Meningitis, septic pneiimonia, 11 asset 
mann reaction 4 plus 


Table 5 — Death fiom Othci Causes in Cases of Lai yngectomy 


Case 

Age at 
Operation, 

Age at 
Death, 

Period After 
Operation 
, » , 


Ivo 

Aears 

Years 

\r 

Mo 

Cause of Death 

4 

72 

S5 

12 

11 

Apoplew 

17 

4S 

13 



Iniury bv tram 

23 

C3 

Go 

2 

C 

Apoplexj 

20 

3S 

40 

0 

o 

D 

Sudden death by accident 

33 

70 

S2 

C 


Coronarj thrombosis 

41 

CO 

GO 


2 

Tuberculosis 

45 

02 

GO 

4 

2 

Apopleij 

4S 

49 

49 


4 

Hemorrhage 

SO 

71 

71 


1 

Gastric ulcer, perforation 


T \BLE 6 — Patients Alive and IVcll Aftci Laiyngectomv 


Case 

Ao 

Age at 
Time of 
Operation, 
Years 


Period Since 
Operation 

Case 

Ao 

Vge at 
Tunc of 
Opel atiOD, 
loais 


Period Since 
Operation 

Sc\ 

' Ir 

Mo’ 

So\ 

Yr 

Mo' 

J 

50 

Mile 

12 

S 

02 

Go 

Male 

n 

0 

7 

55 


12 

«> 

G, 

i0 

Peinaie 


0 

12 

50 


10 

7 

04 

41 

Male 

> 

5 

15 

4S 


10 


05 

37 

Female 

5 

5 

IS 

* CO 



0 

00 

52 

Male 


5 

19 

19 


9 

7 

07 

4S 


O 

O 

1 

21 

4o 


S 

> 

OS 

52 


2 

8 

22 

70 


S 

5 

GO 

50 

Female 

2 

S 

24 

41 


s 


71 

61 

Male 

2 

0 

21 

54 


s 

-» 

72 

03 


2 

4 

27 

14 


7 

11 

7^ 

G3 


y 

O 

2S 

07 


7 

10 

74 

40 

Female 

2 

-» 

o 

>0 

CO 


1. 

s 

75 

55 

Male 

2 

1 

31 

40 


7 

5 

70 

GO 


2 

1 

■>2 

12 


s 


79 

42 

Female 

1 

7 

,4 

GO 


0 

0 

SO 

67 

Male 

1 

0 

31 

40 


0 

4 

SI 

5ti 


1 

5 

3C 

C3 


() 

3 

S2 

11 


1 

4 

39 

75 


5 

9 

SI 

59 


1 

4 

44 

55 


5 

*> 

O 

S4 

01 


1 

4 

40 

49 


5 


SI 

40 


1 

■« 

47 

40 


5 


ss 

02 



9 

10 

47 


4 

30 

so 

71 



5 

55 

00 


4 

n 

U 

00 

00 




57 

12 


4 

2 

01 

40 

Femrle 


4 

IS 

10 


4 


92 

01 

Male 


4 

10 

IS 



11 

93 

03 



1 

GO 

40 



10 

94 

55 


0 

s 

G1 

20 


r> 

) 

9 
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IS given The patient should be out of bed the da} aftei the operation 
The diet should be of high caloric value Special nursing is required 

Complications The immediate complications following operation 
aie listed in table 4 Three of the patients to die m this period vere 
among the first 11 operated on 

Among later complications, hiccup became distressing in 3 cases 
Medication did not seem to have any effect on the spasm The onh 
beneficial result was obtained by paitial withdrawal of the feeding tube 
from the esophagus and its reinseition to half the foimer distance 
In this series there was little postoperative vomiting, but in these 3 
cases vomiting started early, suggesting the possibility that the lower end 
of the feeding tube became curved on itself in the esophagus 



Fig 40 — Recent photograph of lar\ngectomized patients attending a speech 
class 

Two patients had severe hemoirhage One, a man, nas sitting in 
a chair playing cards with Ins nuise three weeks aftei opeiation 
when he suddenly had a seveie hemorrhage The othei patient a 
woman with hypertension, had a seveie hemorrhage two weeks aftei 
operation In both instances bleeding was fiom the superioi thiroid 
artery The value of specially tiained nurses for patients who have 
undergone laryngectomy is hereby emphasized, for such nuises weie 
able to control the hemorrhage by pressure until the wound was opened 
and the bleeding points ligated Both of the patients are alive and veil 
at the present time 

Erysipelas developed in 1 patient two weeks after operation He 
made an uneventful recovery but died five months later of a recurrence 
of the tumor 

Speech After Laryngectomy and Its Psychologic Aspects I am 
convinced that all patients can acquire a phai}mgeal voice if the^ 
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wish to Some of m}^ patients begin with the Mackenty ^ ai tificial 
larynx for practice in forming the words, but later all discard the 
instiument 

To assist these patients in the rehabilitation of speech, my office 
nurse, ISIiss M A Lumbreyer, and Mrs H Weiss, my secietary, with 
my sanction, instituted a class in speech The speed with which these 
patients acquired the phar3mgeal voice was indeed a levelation Their 
close association m the class was a great incentive for the members 
to try to surpass each other (Figure 40 is a recent pictuie of some of 
the class patients ) The attendance at this class averages between 15 
and 20 patients at each lesson 

Speciall}’’ trained nurses are in attendance for opeiations and for 
aftei-caie It is essential in cases of laryngectomy that the attending 
nurse have a cheerful disposition, for this is the most impoitant factor 
in tiding the patient over the usual period of depression wdiich comes 
on about the third da} The number of visitors is limited to membeis 
of the immediate family 

Getting the patient out of bed the day aftei opeiation is most 
valuable psychologically, in that it raises the morale materially 
After such an opeiation the patient naturally assumes that he will be 
bedridden for some time, and he is much surpiised to be peimitted out 
of bed for fifteen minutes of the next morning and afternoon and for 
inci easing periods daily thereafter Despite their handicap, not 1 
patient has taken the attitude that life is not wmrth living 

Consider for a moment the case of an Italian patient who, though 
he could speak English, could neither read nor write it When I 
removed his larynx, this man certainly had every reason to be 
despondent, but, strange as it may seem, he was able to talk before 
he left the hospital and at the present time has one of the best possible 
pharyngeal voice This is one example among many that could be cited 

With all this in mind, I cannot agree with those who state that a 
laryngectomized patient finds life scarce!}’’ wmrth living 

Lai yjjgofissw e — Laryngofissure w’’as done in cases in which the 
giow^th w’-as limited to one cord, fieely movable and of short duration 
In most of these cases the growth w^as so small that it w^as almost 
entirely removed for biopsy The results w^ere gratifying (table 3) 

It hardly seems necessary to describe laryngofissure m detail before 
this association, as the members are all familiar with the technic 
described by Thomson and by Jackson,^ w Inch has been carried out 
m this series 

5 Mackent}', J E Malignant Disease of the Larynx Rare Type, Premalig- 
nant Conditions and Conditions Simulating Mahgnancj, Arch Otolarjng 20 297 
(Sept) 1934 

6 Thomson, St C Cancer of the Larjnx, New York, The Macmillan 
Compam, 1930 
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Figuie 39 shows a ministei who underwent lai yngofissure eleven 
years ago, he earned on his activities until his retiiement last )’^ear 
I saw the patient two weeks ago, he is looking remarkably well and 
there has been no lecurrcnce 

Iiiadiation — Sixteen patients had postoperative irradiation with 
varying success In some cases it w as done as a precautionary measure 
In otheis it followed resection of glands if they weie low m the neck 
Preopeiative iriadiation was given to 2 patients 


Tabu 7 — Rccapittilatioii 

LiiMiKoctomj (liKUiclliiK Htcrnl trinstlorold jilnnnKotomj In 1 ct'sc) — 04 patients 
57 allrc and ^\cll 

5 died vltldn three «ceks of operation 
20 had rediiiencL 

0 died from other causes 

57 are all\e and «cll 

0 died from other causes 

OG successful 

5 all\c and util under 1 scar 
30 allae and util 1 to 5 sears 
IS alhc and uell 5 to 10 soars 

1 alht and util 10 jears and ostr 

I arsntoflssuie — S patients 

0 allso and ssell 

1 died sslthln thrtt ssctks of opeintlon of coionars dlstast 
1 had rtcuricnee 

2 allsc and srell under 1 sear 

1 alhe and ssell from 10 to IS sears 

Combined results — 102 jiatients 
C3 allse and uell 

G died ulthln tliiee ssttks of operation 
24 had recuutnte 
9 died from othci causes 

7 alhe and uell under 1 jcir 

SO alht and ssell 1 to 5 jears 

IS allse and ssell 5 to 10 sears 

8 allse and STtll 10 to IS jeiis 

03 

03 alise and sstll + ^ (died from other causes) 72 successful 


CONCLUSIONS 

Eaily lecognition and diagnosis of cancer of the laiynx makes 
possible cuie by surgical measuies — laryngofissui e, laiingectoiity oi 
lateral transthyioid phaiyngotoiu) 

Since there is lecurrence in 50 pei cent of cases of subglottic 
cancer, I believe total laiyngectomy is piefeiable to lai 3 Uigofissuie in 
its treatment 

I cannot agree with those who say that laryngectomy is a mutilat- 
ing operation 

In m}^ experience laryngectomized patients have not been despon- 
dent, they have been a happy lot, getting a gieat deal out of life 
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ERNEST A BREDLAU, MD 

CHICAGO 

The oiigin of tinnitus is not definitely known That it must aiise 
fiom abnoiinahties in the auditoiy system, eithei locally oi m the neive 
mechanism, is obvious Two types of tinnitus aie diffeientiated — the 
subjective type, which is heaid only by the patient, and the objective 
type, which can be heard also by an obseivei 

Theie will be consideied heie only the objective type, which may 
be eithei vasculai oi muscular m origin The vascular type occurs 
most commonly m the adult The muscular type is less common and 
IS found paiticulaily in childien The vascular type of objective tinnitus 
is heaid with the aid of a stethoscope oi an auscultation tube, while 
the muscnlai vaiiety can often be heaid by an obseivei at a distance of 
fiom 1 to 2 feet (30 to 60 cm ) fiom the patient 

REVIEW OF LITERATURE 

Fiiedmaiin^ cited Pohtzei as lepoitmg a casR in which he had 
obseived ihythmic movements of the soft palate, associated with sepaia- 
tion of the anterioi and posterioi walls of the eustachian tube, synchio- 
nously with an audible clicking sound Pohtzer also obseived a 
synchi onously associated movement of the soft palate Fiiedmann^ 
asciibed the noises he heaid in a 9 yeai old giil, in the absence of 
demonstiable disease, to coiiti actions of the muscles about the eustachian 
tube He diew this infeience fiom observing a ihythmic mo\ement 
of the soft palate The condition was consideied by him to have a 
neivous oi a hysterical genesis He quoted Kaiser to the effect that 
the noise is a sound pioduced by conti actions of the tensoi tvmpani 
muscle 

Jones and Knudson- also desciibed a case of objective tinnitus in 
which they obseived a spasmodic conti action of the palatal muscles 
They explained the clicking sound by the foicible opening of the 

Submitted as a candidate’s thesis to the Chicago Lar} ngological and Otological 
Societj’’, in April 1934 

From the Department of Laryngology, Rhinology and Otologj, the Unnersitv 
of Illinois College of Medicine 

1 Fiiedmann, C On Objectne Tinnitus, Ztschr f Ohrenh 46 373 1904 

2 Jones, K H, -and Knudson, V S Certain Aspects of Tinnitus, Paiticu- 
larly the Tieatment, Laryngoscope 38 597, 1928 
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eustachian tube with each contraction, lefeiiing to a condition of this 
type as pseudotinnitus because the noise is inereh’' conducted to the ear 
by wa)'^ of connecting or contiguous structures 

Kafka,® in an exhaustive article on tinnitus, insisted that objective 
sounds may be produced by violent contraction of the stapedius or of the 
tensoi tympani muscle He stated that this condition is associated with 
neurotic and neurasthenic persons In other cases he ascribed the sounds 
to aberrations in the circulation resulting fiom aneurysms of the carotid 
aiteiy These sounds are of low medium pitch, are synchronous with 
the heait beat and may be stopped by compiession of the carotid 
arteries 

Brieger leported a case in which he stated that the noises were 
produced by simultaneous irritation of the tensor tympani and the tensor 
veil palatini muscle Division of the tensor tympani muscle is his case 
arrested the noise for a short time, but subsequently it returned, louder 
and more distinct than before, and was associated with spasm of the 
soft palate Brieger stated that contraction of the tensor tympani muscle 
alone is too delicate a movement to produce so intense a noise Weil ® 
made the observation that in cases of severe anemia objective tinnitus 
maj' occur as a “venous hum,” originating in the vessels of the neck and 
transmitted to the ear Yates ® reported a case of the vascular type of 
tinnitus in which the noise could be stopped by pressing lightly on the 
soft tissues behind the angle of the jaw or by turning the patient’s 
head toward the affected side 

Iglauer " reported 4 cases of objective tinnitus m all of which the 
condition arose from a vascular cause He expressed the belief that the 
sounds originated in the region of the bulb of the jugular vein Tinnitus 
disappeared in the majority of cases when the head was turned in certain 
directions He concluded that rotation of the head has some effect on 
the circulation m the jugular vein and its bulb, as the carotid artery is 
too rigid to be affected by turning In his opinion, the carotid artery has 
no influence on this type of tinnitus In 2 of his cases tinnitus was 
temporary In case 2 here reported the tinnitus began in the early 
months of pregnancy and ceased spontaneously about the seventh month , 

3 Kafka, M M Tinnitus Aurium Etiology, Differential Diagnosis, Treat- 
ment and Review of Twenty-Five Cases, Laryngoscope 44 SIS, 1934 

4 Brieger, O Klinische Beitrage zur Ohrenheilkunde, Wiesbaden, J F 
Bergmann, 1896, p 140 

5 Weil, A A Case of Objective Tinnitus Aurium, Laryngoscope 14 202, 

1904 

6 Yates, D G Case of Objective Tinnitus Aurium, Ann Otol , Rhm & 
Laryng 19 734, 1910 

7 Iglauer, S Objective Tinnitus Aurium, Arch Otolaryng 18 14S (Aug ) 

1933 
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in case 3 it was attiibuted to endocrine and vasomotor disturbance 
arising dining the menopause, and lelief was obtained by the use of 
V hisky 

Baiaiiy® divided tinnitus into subjective, objective and combined 
types as a condition in which an objective sound is piesent but is too 
weak to be heard by an obseiver He concluded that examples of this 
type of tinnitus result from abnoimal pulsations in the small aiteiies 
about the facial ridge or from voluntaiy conti actions of the stapedius 
muscles, pioduced by pulling back the lower jaw aftei opening the 
mouth Sudden turning of the head to one side may produce a similai 
noise Passow,® Hamburger and Iglauer ^ reported cases of extra- 
cianial aneurysm involving the tempoial and occipital aiteiies In all 
cases cessation of the tinnitus was obtained by destroying the vessels 

In the following cases of the objective type of tinnitus the several 
lariations aie illustrated and certain features of particular interest are 
pi esented 

REPORT OF CASES 

Case 1 — A boy aged 9 had had chronic suppurative otitis media for seven 
3 'ears The disease began as a complication of scarlet fever, at the age of 2 years, 
and persisted, with the usual periods of exaceibation and remission No aural 
therapy had been given Except for tinnitus, there were no subjective symptoms 
Examination showed that the tonsils were hypertrophic The left tympanic mem- 
brane appeared noi mal , the right tympanic membrane showed a large central pei - 
toration, through which a small amount of odorless pus drained into the external 
auditory canal The diagnosis was obviously chronic otitis media, without osseous 
necrosis During examination a peculiar clicking, rhythmic noise was heard coming 
apparently from the right ear This rhythm was not synchronous with the apex beat 
and the radial pulse It occurred at the average rate of 100 a minute The ticking 
was constant, and inquiry revealed the fact that three years previously the bov 
had told his parents that he heard a clock tick m his ear No attention was 
•given the matter, although the noise was evident to the parents when thcv 
approached the boy’s right ear Inflation of the eustachian tube produced no 
change in the rate or rhythm of the sound At times slight movements weie 
•observed m the soft palate, but no muscular contractions were seen about the face 
A moderate degree of conduction deafness was levealed on the right side Digital 
examination showed a large amount of adenoid tissue m the postnasal space 

Tonsillectomy and adenoidectomy Avere performed The discharge ceased after 
two months of conservative treatment, the large perforation remained open At 
present (April 1934) there has been no change in the tinnitus, though the eai 
is dry after a period of twelve months The patient is not annoyed by the ticking , 
on the contrary, he considers it rather interesting to ha\ e a “watch in his ear ’’ 

Case 2 — A white woman aged 45 was under treatment for one year for h 3 per- 
tension There were repeated attacks of epistaxis, until one such attack required 

8 Barany, R Zur Aetiologic, Therapic und Theorie der objeclive-subjec- 
tiven Ohrgerusche, Acta oto-laryng 16 ‘311, 1931 

9 Passow, A Objectne Ohrgerusche, Internat Zentralbl f Ohrenh 8 511 
1910 

10 Hamburger, L P Head lilurmurs. Am J ;M Sc 181 756 1931 
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the use of a postnasal pack She was admitted to the hospital two dajs later, 
after which she was first seen by me At this time the pack was remo\ed, and 
the bleeding w'as stopped b> cautery The patient was discharged from the hospital 
in good condition Acute suppurative otitis media developed in the left eai five 
days later Owing to the absence of pain and to the fact tliat little discomfort 
W'as felt, the patient did not seek medical aid at this time, and the tympanic mem- 
brane ruptured spontaneously Tlirce da3s after the onset of the discharge from 
the ear the patient again consulted me, complaining tliat she could not sleep and 
W'as extremely nervous because of a pounding noise in the left ear This seemed 
to keep time with the heart beat and w'as present whether she was in an upright 
position or w'as recumbent Its intcnsitv had not -varied foi tw'ent3'-four hours 
Examination of the left ear disclosed a small perforation in the lower anterior 
part of the ear drum A serosanguincous material was discliarged through the 
perforation apparentl3 under great pressure Deafness was piesent in the left 
ear A strong rhythmic sound was heard through tlie stethoscope all along the left 
side of the neck With the auscultation tube the noise was observed to be intensified 
in the left ear and was S3nchionous with tlie Iieart beat Turning of the head to 
either side brought no change m the intcnsitv of the sound Compression of the 
left carotid artery decreased the sound considcrabl3 Sedatives wcie prescribed 
Subsequent dail3' examinations revealed a gradual decrease in the intensity of 
the sound After the fifth day it could no longer be heard b3 the observer, but 
not until the seventh day had the subjective tinnitus disappeared The car became 
dry aftei two weeks, and normal hearing returned The blood pressure of the 
patient, taken daily while she w'as under observation, showed the following varia- 
tions January 18, 175 svstohe and 90 diastolic, Januarj 19, 160 svstohe and 90 
diastolic, January 20, 132 S3stolic and 80 diastolic, Januarj 21, 155 s3Stohc and 
90 diastolic, Januar3 22, 128 s3Stolic and 80 diastolic, Januarv 23, 148 sjstohc 
and 85 diastolic Subsequentlj' the S3'Stolic pressure remained about 150 

The proximity of the caiotid canal to the middle and internal eai 
probably played a role m the production of this type of tinnitus The 
inflammatory piocess m the middle ear may directly oi iiidiiecth iiwoh'e 
the sui rounding structures to a sufficient extent to allow the pulsations 
fiom that v'essel to be transmitted stiongly to the eai The sound was 
of vascular origin, since it w^as synchronous with the heait beat This 
tiansitory type of objective v'asculai tinnitus has not pieviously been 
leported in the hteiatuie 

Case 3 — A white woman aged 51 consulted Dr Fiancis L Lederer because of 
deafness, tinnitus and pain in the right ear, of manj'- years’ duration On two 
occasions the ear drum was incised by ph3'sicians because of the findings, and 
each operation resulted in intractable hemorrhage, necessitating packing The first 
inspection of the ear drum revealed nothing unusual, and the subjectiv'e noise in 
the ear on which the patient insisted was thought to hav'e purelj a functional 
basis However, on closer inspection of the drum a dark led area was observed, 
involving the posterior superior quadrant and most of Shrapnell’s membrane The 
patient was so insistent that the tinnitus was audible that a diagnostic tube was 
placed 111 the external canal and a definite blowing sound was heard With the 
aid of a magnifying otoscope, pulsations of the discolored portion of the tympanic 
membrane were readily seen Dr Joseph Beck also examined the patient and 
verified the findings already described 

Roentgenograms of the mastoid revealed rarefied areas In view of the pro- 
gressive deafness and the increasing severity of the other symptoms, an exploratorj' 
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(iperation was undertaken Considerable difficulty attended mastoidectomy because 
of excessive hemorrhage The bony trabeculae of the mastoid were intact, but 
each cell was filled with a soft granulomatous mass, which became the source of 
almost uncontrollable bleeding The mastoid process, the antrum and the upper 
portion of the middle ear were all filled with this tissue Its exact origin could 
not be determined, owing to the extreme amount of bleeding A ladical mas- 
toidectomy was performed , a plastic and a firm pack completed the opei ation 
About four days after the operation facial paralysis appeared Repeated 
attempts were made to remove the pack, m order to relieve the pressure which 
appeared to cause the palsy The removal of the pack after two weeks was still 
attended by bleeding Not until skin flaps had been brought down and the area 
covered completely with skin did the hemorrhage cease The facial paralysis 
eventually disappeared, as did the subjective tinnitus 

Eight years after the operation the patient is free from subjective tinnitus 
However, a distinct bruit can still be heard with the aid of an auscultation tube 

COMMENT 

It IS genet ally agreed that objective tinnitus may be pioduced in 
eithei of two ways, namely, bj'- distuibances of the vasculai system aboiii 
the head and neck oi by conti actions of the muscles aiound the eustachian 
lube The musculai type of tinnitus always pioduces a noise chaiactei- 
istically legular and rhythmic, eithei clicking oi ticking, at the late of 
about 100 per minute 

Barany’s ® combined objective-subjective type of tinnitus is an 
unnecessary subdivision, foi, by definition, if the sounds cannot be heaid 
on examination the tinnitus should be classified as subjective 

The origin of the sounds heard in the muscular tj^pe of objective 
tinnitus has been explained in a numbei of ways The suggestion that 
the noise may be the lesult of friction of the ossicles or of vibration 
of the drum membiane does not appear to be tenable Contractions of 
the stapedius oi of the tensor tympani muscle seems to be too delicate 
an action to produce noises audible to an observer The only explanation 
of the oiigin of these sounds for wdiich definite evidence has been ofireied 
asciibes it to the clonic conti actions of the muscles about the eustachian 
lube and the soft palate , the opening and closing of the eustachian tube, 
with the accompanying alternate separation and contact of the two moist 
sui faces, best explains the peculiai clicking sound Hysteiia and neuras- 
thenia have been hypothecated as piedisposing or conti ibuting factois 
Since such conditions aie uncommon m children and since it is m children 
that this type of tinnitus always occuis, this explanation is not plausible 
Some cases of this type of tinnitus have been leported m which the 
symptoms disappeaied and reappeared, but m case 1 the ticking has 
been constant on lepeated examinations and the patient is unable to 
control it So fai as I ha^e been able to determine, no case has been 
lepoited m which it rvas possible to anest the noise permanently, but 
the absence of instances of the muscular type of tinnitus in adults shows 
that a spontaneous cine piobably occuis as the child glows up 
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The vasculai t}pe of objective tinnitus, whether of arterial or of 
Aenoiis oiigin. is the more common and is heard only vith the aid of the 
stethoscope oi the auscultation tube Its most fiequent causes are 
(1) aneurjsms, including arteriovenous aneuiysms, both intracranial 
and exti acranial , (2) hypertension, (3) Aascular tumors of the brain 
and the eai , (4) coarctation of the aorta, (5) severe anemias, (6) preg- 
nane) , (7) acute inflammatory disease of the ear, and (8) ^asomotoi 
and endocrine disturbances 

In the aiterial type of objectne tinnitus the sounds are synchronous 
Avith the heart beat , if the carotid artery is the direct cause, the) may be 
eradicated or modified by its compression Nonpulsating noises which 
are soft and humming are A^enous in origin and are found in cases of 
aever anemia The tinnitus in Iglauer’s ' cases must have been 
arterial in origin, since he reported that the sound Avas rhythmic, 
synchronous AVith the heart beat and modified or eliminated b) pressure 
on the carotid artery 

The cure of the tinnitus in Lederer’s case indicates that he remOA^ed 
the part of the tumor in close proximity to the structures of the inner 
ear AA^hich had caused the subjectiA’-e tinnitus, but left a pulsating mass 
sufficient in size to permit the sounds to be heard Avith the auscultation 
tube Treatment of the vascular type of tinnitus depends on the cause 
Aneurysms are subjected to such forms of treatment as are feasible 
in the particular case Ligation of the carotid artery has been advised 
to reheA'^e tinnitus, but m the vast majority of cases this method of treat- 
ment has not had a favorable result Further, since the method carries 
with It a relatively high mortality and morbidity in adults, it has a 
limited field of application In the A^enous types of tinnitus, usually due 
to anemia, the tinnitus ceases Avith improvement of the underlying 
pathologic condition and Avith restoration of the proper constituents 
of the blood Elimination of the cause in the transitory type of tinnitus, 
such as that associated with pregnancy and inflammation, usually results 
m a permanent cure The use of the stethoscope and the auscultation 
tube as a routine by otologists in examination of sufferers from tinnitus 
Avould, I believe, reA'^eal many cases of unsuspected objectn^e tinnitus 

SUMMARY AND CONCLUSIONS 

Three cases of objective tinnitus aie reported Similar cases 
described m the literature are reviewed 

Objective tinnitus may be either vascular or muscular in oiigm 

Spasmodic contractions of the eustachian tube ai e the chief causatiA e 
tactors m the muscular type of objective tinnitus , the immediate cause 
fs the separation of the moist surfaces of the eustachian tube 

The Avascular type of tinnitus is caused by the pieternatuial trans- 
mission of arteiial or venous impulses to the eai 

Dr Francis L Lederer placed the records m his case at mv disposal 
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2^iaxi:milian a rai^iirez, md 

XEW YORK 

I have chosen bronchial asthma as my subject so as to avoid becoming 
involved in a controversy regarding strictly otolaryngologic matters 
vith which I have had little experience and on which I certainly could 
contribute nothing in a group such as this A brief general review^ of 
the internist’s point of view m the classification and management of 
asthma may be of some interest 

The importance of pathologic conditions of the nose m asthma can- 
not be emphasized too much The exact relation between nasal and 
sinal findings and asthma is often difficult to determine They ma} 
bear no relation to each other , on the other hand, both may be of allergic 
origin and caused by the same allergen, as in pollen asthma associated 
with hay fever, or they may be due to entirely unrelated substances 
What constitutes proper procedure in the management of the condition 
in individual cases is not always eas}'' to decide, there is considerable 
difference of opinion, and the problem requires the careful expert con- 
sideration of both the rhmolaryngologist and the allergist-internist I 
say allergist-internist because I consider allerg}*^ an integral part of a 
major specialty I do not think that one can competently treat the many 
clinical manifestations of hypersensitiveness as related to the various 
systems of the body from a strictly so-called allergic standpoint wuthout 
either adequate training m the particular field concerned in the allerg} 
or close cooperation with a specialist in that field Asthma requires 
the attention of an internist well trained in allergy, and in the cases 
to be discussed, in wdiich pathologic conditions of the nose play a promi- 
nent part, the internist must work wuth a rhmologist 

CLASSIFICATION 

In discussing asthma one of the most difficult things to do and }et 
the first thing that one must do is to decide wdiether or not one is dealing 
vith true uncomplicated asthma Much confusion at times arises in 
differentiating parox} smal dyspnea caused by a foreign body in a bron- 
chus pressure on the trachea at some point marked pulmonarv fibrosis 
sufficient to displace the trachea or enlarged hilar l}mph nodes from 

Read at the Fort^ -Fourth Annual !^^eetlng of the American Lar\ ngological 
Rhinological and Otolosucal Soclet^ Atlantic CiU, X T April 29, 1938 
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true bionclual asthma Heie another difficulty is encounteied that of 
agieemg on a definition, whethei asthma should be considered as a 
clinical entity oi meiely as a symptom of an}^ number of d}sf unctions 
I am going to consider bionclual asthma as a clinical entity and define 
it as a bionclual neuiocellular syndrome charactei ued b} recurrent 
attacks of paioxysmal dyspnea It ma} be classified m ain number of 
ways, none of which is entiiely satisfactor}^ , some classify it as allergic 
oi nonalleigic This I do not like, because in the picsent state of 





Fig 1 — Diagrammatic repiesenlation of pathologic classification of asthma 

knowledge legarding allergy — and particulail}'^ legai cling sensitization 
tests, about which I shall say more a little latei — the large number of 
cases put under the nonalleigic heading aie often placed theie because 
it has been impossible to demonstiate an allergic lelationship, which 
does not necessarily mean that the symptoms are not due to an allergen 
but indicates only that the allergen has not been found Some classify 
asthma as extrinsic oi intrinsic, this division also I do not like I 
prefer a classification that attempts to convey to one’s mind something 
suggestive of the actual pathologic condition I have divided asthma 
into two large types, (1) bronchoedematous and (2) bronchospastic 
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The bronchoedematous t}pe, in which there is edema of the bronchial 
mucosa, includes asthma due to sensitization to an allergen, truly non- 
allergic asthma due to remote stimulation by some other excitant, such 
as a pathologic condition of the nose, the effects of heat and cold oi 
emotion, manifests not bronchoedema but bronchospasm 

That actual bronchospasm may occur as a lesult of stimuli oiiginat- 
ing m soma distant part of the body has been adequately demonstrated , 
the fact that swelling of the bionchial mucous membrane occurs in sen- 
sitive subjects also has been shoAvn lepeatedly I do not mean to impty 
that in the bronchospastic type there is no bi onchoedema and vice versa, 
for I can readily see that swelling of the bronchial mucous membrane 
with inteiruption of proper local function may result almost immedi- 
ately in bronchospasm and, conveisely, that spasm would soon be fol- 
lowed by edema Therefore, in most cases m actual practice the condition 
IS of mixed type pathologically, even though etiologically it belongs 
fundamentally to one type or the othei 

DIAGNOSIS 

It seems unnecessary at this late date to emphasize the necessit} of 
a careful taking of the history, thorough physical examination and com- 
plete laboiator) and roentgen analysis, as well as tests of sensitization 
In this connection, howeier, theie is just one point which I think has 
received and is still receiving entiiely too much emphasis That is 
heiedity A gieat deal has been nntten about heredity in allergy, and 
some authors have expiessed the belief that the piesence oi absence of 
alleigy among the antecedents is an impoitant indication of the categoi*} 
in which to place a condition I have taken exception to this on the 
giound that it leads to eiioi It is impossible to obtain lehable infor- 
mation from a patient legarding the incidence of allerg}'’ among his 
or hei antecedents Some of the first published statistics on heiedit} 
in allergy included as evidence of allergy only hay fe^er and asthma, 
latei repoits included certain types of eczema, then urticaiia, migraine 
and gastrointestinal disturbances, and non, when nearh every s}stem 
and tissue in the body is recognized as a possible seat of alleigic phe- 
nomena, It seems to me that piactically all persons aie potentially allergic 
111 one form or another Even a casual perusal of figure 2 will, I think 
convince the readei of the undependabihty of statistics on heredity in 
allerg} 

SENSITIZ \TION TESTS 

The development of the cutaneous test as a means of determinino- 
specific h} persensitn eness has, of course, done much to enhance knowl- 
edge of and stimulate interest in this field It is important that even 
practitioner should fulh appreciate the fallacies of these tests, so that 
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he ina)^ moie fully grasp their true significance and -salue One must 
not condemn the entire field of clinical allergy and underestimate its 
importance merely because of the inadequacies and inaccuracies of sen- 
sitization tests as performed todaj^ There is no question but that there 
are many pitfalls, one frequently obser\es positive cutaneous reactions 
to substances having chmcaUy nothing to do with a patient’s symptoms, 
and one may fail to obtain reactions to substances known to be important 
etiologic factors Occasional!}' one obtains a positive reaction in one 
area of skin and a negative reaction in another Cases of remarkably 
localized sensitivity are interesting, for example, a physician with sea- 
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Fig 2 — Fne hundred patients varying in age from 15 to 60 and gnmg a clear- 
cut historj' of seasonal hay fever and positive reactions to cutaneous, inhalation 
and passive transfer tests with one or more pollens were carefully questioned 
regarding allergy in the mother, the father and the maternal and paternal grand- 
parents The answers have been tabulated in six groups, which clearlj' show the 
inaccuracjf of statistics relating to heredity in allergy 


sonal asthma had negative reactions to cutaneous, ophthalmic, passive 
transfer and inhalation tests in the nose However, this patient reacted 
immediate!} to the inhalation of ragweed pollen directly into the lungs 


MAKAGnjrEX'T 

As I stated before, in the majorit} of cases the condition is of mixed 
type, therefore, the average patient requires care from both the allergic 
and the nonallergic angle 
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ObMOiish, fuithei contact with an ofiending alleigen, once it has 
been defimtel}' established, should be avoided A careful inspection of 
the patient’s home is helpful , it is amazing to note the queei and unsus- 
pected souices of exposure and contact which one may discovei b) a 
S}Stematic and thoiough search Foi example, a patient sensitne, let 
me sa}, only to iag\\eed may have seveie attacks of asthma at odd 
times of the yeai due to exposure to pyrethrum, which belongs to the 
same botanic family as lagweed The substance is found in most insec- 
ticides, such as flit, and is used to spray the upholsteiy m automobiles, 
draperies, and upholstered chans Patients sensitive to cattle hair are 
exposed to this alleigen m the foim of ozite, which is a matting oi 
padding to be placed undei cai pels and i ugs and which is made almost 
entirel)’’ of tightly piessed cattle han Children’s toys aie often made 
of cattle hair oi rabbit ban I could cite any numbei of mteiesting 
examples of unusual forms of exposuie to ^anous alleigens A point 
of practical importance is that at times a patient will gue a positive 
leaction and be shown to be sensitive to featheis m his own pillow 
and still gne a negatne leaction to a stock extiact Wh} this is I do 
not knov, but it does happen, theiefoie, I usuall} test with exliacts 
of mateiials collected fiom the patients’ home as well as w’lth the stock 
extiacts A gi owing mteicst m molds and fungi is being shown , theie- 
foie, this souice of sensitization should not be o^ellooked 

The intestinal tiact must be kept fiee, this is of gieat impoitaiice 
wuth all types of asthma 

Time does not peimit me to discuss my obseivations on the value 
of medication wnth hydiochloiic acid, wuth peptone and with calcium, 
of intiatracheal administration of iodized poppyseed oil, of loentgen 
n radiation, of bi onchoscopic tieatment and of other nonspecific pro- 
cedures, but I should like to say just a few w^ords about the use of 
iodides It has been lepeatedly stated that it is unnecessaiy to give 
iodides intravenousl}^ as they act just as efficaciously wdien given by 
mouth I must disagiee wnth this opinion I am convinced that iodides 
administeied intravenously m the form of sodium iodide gne better 
results 111 the treatment of asthma than do iodides given b) mouth 
Fill thei more, for seveial j^ears I have administered laige doses of iodide 
intravenously once oi twice a w^eek, giving as much as 250 cc of a 
4 per cent solution This lepresents 10 Gm of sodium iodide, as against 
the usual dose of 2 Gm The lesults have been extremely giatifying, 
and in not a single instance has there been any untoward effect 

I must now pass to the management of nasal and sinal pathologic 
conditions and asthma If there is any free pus in the sinuses, natmally 
there is no question but that adequate measures should be instituted to 
eliminate it When the pathologic pictuie consists of, let me say, a 
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thickened membrane m the antiiim oi the piesence of polyps m one 
or botli antnims, then the decision is not so simple oi so cut and diied 
Some competent otolaryngologists insist that m such cases operative 
measuies should not be taken, because the patient is generall} alleigic 
and if one eliminates the offending alleigen the thickened membrane 
and polypoid tissue lecede It is my humble opinion that otolaryngolo- 
gists have gone from one extieme to the other Formerly opeiative 
measuies were taken m all these cases, and alleigy was given no 
recognition Now alleigy is being accorded a great deal of importance, 
and many patients wuth involvement of this type wdio will not get well 
except by operation aie not operated on but aie kept on rigid diets and 
given long series of injections of numerous allergenic extracts In 
cases of asthma in wdiich tiiie polyps are jiiesent, I am coiiMiiced that 
satisfactory results wull not be obtained mereh b\ eliminating offending 
allergens or by attempts at h)'posensiti7ation The pathologic condition 
must be coi reeled surgically 

It IS mteiestmg to note that fiequentl) antral w^ashings maj be 
sterile while cultuies of the lining membrane jield pure giow'ths of one 
01 another oiganism to wdiich the patient may have become allergic 
and to which one obtains definitely positive cutaneous leactions In cases 
in wdiich this is true examination of the tissue often shows a marked 
increase m eosinophils and the eosinophils in the circulating blood aie 
as a rule inci eased In these cases administration of autogenous ^ac- 
cines aftei operation gives the best lesiilts When cultures of tissue aie 
sterile and theie is no local oi geneial eosinophilia, no benefit may be 
expected from vaccines When cultuie of tissue yields a positive bac- 
terial growth but there is no local or geneial eosinophilia and the cuta- 
neous reaction to the autogenous bacterial suspension is negatne no 
help IS derived fiom vaccines There are twm other combinations that 
I should like to mention because of then piactical importance m treat- 
ment and because my data repiesent maii}’^ years of caieful follow’'-up 
1 In cases in which antial washings yield a positive bacterial growth 
culture of tissue is steiile, there is no local eosinophilia of the tissue 
but an inciease in the eosinophil content of the blood and the cutaneous 
reaction to the autogenous bacterial suspension is positive vaccines 
should be emploj'ed 2 In cases in which organisms aie isolated from 
the antral washings, culture of tissue is sterile, theie is no eosinophilia 
of the tissues or of the blood and the cutaneous reaction to the bacterial 
suspension is negative, Aaccine treatment should not be given, as it has 
no particular value 

I do not want to be misunderstood regarding the question of the 
allergic basis of thickened membranes oi polyps in the sinuses There 
is no doubt that many patients with such sinal involvement are allergic 
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and should not be operated on I do not lefei to those thickened inem- 
bianes oi polyps in the sinuses which cause onl) local symptoms I am ^ 
discussing bionchial asthma believed to be due to a nasal pathologic 
condition The bionchospastic type of asthma lesultmg fiom remote 
reflex stimuli oiiginating in the nose oi the accessoiy sinuses obviously 
will not be benefited except by elimination of the local pathologic con- 



Fig 3 — Section of tissue removed from the antrum in a case of broncho- 


spastic nonallergic reflex asthma, showing round cell infiltration No eosinophils 
are present 


dition It is my opinion that even in cases of bi onchoedematous asthma 
in wdnch sensitization has taken place a gross nasal pathologic condition 
must be collected suigically if lasting satisfactory relief of symptoms 
IS to be expected, this, of comse, must be m addition to proper treat- 
ment from an allergic standpoint It is impeiative in these cases to 
establish thoiough coopeiation between the allergist and the ihinologist 
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There is just one moie point which I should like to bring out, and 
that IS an observation which I think is extiemelj important and may 
explain the cause, at least in some cases, of a persistence of asthmatic 
sjmptoms for weeks or even months aftei the pollen season in cases 
in ^^hIch the condition is strictl) attributable to pollen For example, 
an asthmatic person who is sensitne only to lagweed presents oidinarih 
a pioblem just as stiicth seasonal as that piesented b\ one who has 



Fig 4 — Section of tissue removed from the antrum in a case of local and 
systemic allergy, showing marked increase in eosinophils 


hay fcAer due to ragweed However, at times — m fact, lather fre- 
quently — one sees symptoms in patients with this type of asthma after 
all ragu eed pollen has disappeared from the air m the particular locahtj 
I believe and think that I have demonstrated, that the pollen grain 
becomes embedded in the lining membrane of the antrums and possibl) 
of the other sinuses and is in this way responsible for the continuance 
of symptoms in highly sensitive persons I have obtained specimens of 
tissue from the antrum by means of a specialty designed punch and 
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b} cuietlage and have made extiacts of this tissue m Coca’s solution 
and ^Mth 14 pei cent alcohol Positive cutaneous leactions have been 
obtained with these extiacts in lagweed-sensitive subjects and no leac- 
tion in patients that do not leact to lagweed Passive tiansfei studies 
in which the tissue extiact Avas used as the testing allergen to demon- 
stiate the piesence of lagweed leagins passively tiansfei led have fuithei 
coiioboiated these obsenations Twenty cases have been caiefully 
studied fioin this angle, and in 4 the findings weie positive 

In closing. I should like just one woid about the iinpoitance of 
endociine glands and of vitamins in bionchial asthma, these aie phases 
of the subject Aihich one hesitates to discuss because of the present 
lack of knowledge I believe that theie is a definite i elation of endo- 
crine dysfunction and Mtamm deficienc} not only to asthma but to 
alleigy in geneial I do not think that any one gland oi a deficiency 
in am one Mtamin is solel} icsponsible Any gland or combination of 
glands may be an impoitant factor aftecting the undei lying funda- 
mental mechanism of h} pei sensitiveness I believe that this phase of 
allergy indiiectly may involve a stiong hei editary influence and detei- 
mine the shock tissue 

If I haie accomplished nothing inoie, I hope that I have at least 
succeeded in fuithei stimulating inteiest in this fascinating subject 
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CHOLESTEATOMA A/ERUM OF THE 
RIGHT MASTOID 

AI D FRIEDAIAN, MD 

AND 

S S QUITTNER, MD 

CLL\ ELVND 

Cholesteatoma Aeuim ^\Ithm the ciamal caMt)’’ is laie, and this 
disease m the mastoid, that is cholesteatoma ^^lthout a histoiy oi a 
sign of amal infection, is c^en laiei 

REPORT or A C \SE 

J K , a white man aged 25, an Aniencan, w’as refeired to one of us (M D F ) 
b\ Di AI A Wcit7 for neurologic examination on April 23, 1937 The storj^ 
was as follows About two months previous!} a friend of the patient had called 
his attention to the fact that his face “seemed crooked ” The patient then noted 
that he could not mo\e the light side of his face He w'as advised that the 
condition was Bell’s pals^ and that it w’ould clear up m time How'ever, as the 
weeks went he could see no improvement in the facial movement, and he 
therefore consulted Dr Weitz The history further revealed that in February 
1936 he had noted that the right side of his face “twutched spasmodically at 
times ” He could feel tw'itchings in his cheek and chin, which recurred at 
short lnter^als These twitchings continued for about tw'o weeks and then cleared 
up entirel} Six months later he noted the tw'itchings again, but for only a 
half a da\ Once more the} cleared up 

He w as then perfectly w ell until February 1937 He had no headache, no nausea, 
no vomiting, no olfactory disturbance and no trouble wuth sw^allowung The 
general ph}sical examination gave negative results The neurologic examination 
revealed the followung positive findings Facial paralysis of the peripheral 
type was present on the right side There w^as definite impairment of hearing on 
the light side, but a 256 double vibration tuning fork could be heard by air 
conduction Inspection of the aural canals show'ed marked narrowang of the 
right external canal near the inner one third on the external wall The membrana 
t}mpam w'as entirely normal and glistening white Taste was normal Because of 
the impairment in hearing and the narrownng of the right canal w'e made a 
diagnosis of facial palsy secondaiy to an expanding lesion wdiich w'as encroaching 
on the external canal With this in mind, Ave had a roentgenogram of the skull 
taken with particular reference to the mastoid region Plates w^ere taken by Drs 
Freedman and Mahrer, and it w^as their interpretation w'hich led to the preopera- 
tive diagnosis of cholesteatoma Their report w'as as follows 

“The right mastoid is densely sclerotic and entirelv devoid of cellular outlines 
The cortex is greatly thickened, and there is diminished density of the antrum 
close to the sinus, suggesting early cholesteatoma formation The right pyramid 
show's a loss of continuity of the lateral portion of the superior margin but 
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IS otlicrwisc fairly cellular Tlieic is no thickening of the inaigm, and the calcium 
content appears to be normal Impression sclerosed right mastoid, with pos- 
sible earh cholesteatoma and involvement of the right petiosa ” 

The laboratorj woik ga^e essentiall> negative results A spinal puncture 
done preopeiativcly levealed an inci cased pressuie (270 mm of watei) Response 
to compression of tlie left jugulai \em w'as piompt and adequate, wdnle wuth 
compression of the light jugulai \ein theie w'as a slow rise of only S mm 
(water manometer) In Aiew of tlic locntgcn findings it w^as deemed best to 
approach the lesion through the right mastoid On Apiil 26 tlie patient was 
operated on bj Di Quittner As soon as the coitex of the right mastoid w'as 
lemoved (it was thin but Aerj hard) a glistening white membrane was visible 
As the facial wall was approached one could see wdiere the cholesteatoma 
had absoibcd the bone in the external canal, causing the bulging of the external 



Fig 3 — The tumor as it appeared at the operation 


wall Figure 3 shows the tumor aftei all the superficial external bone had been 
removed Removal of the cholesteatoma toward the antiuin Avas earned out 
As the facial nerve Avas approached careful removal disclosed the neiA^’e fiee m 
debris to the extent of about 1 5 cm The nerve Avas broAvnish The external 
semicircular canal Avas intact The debris did not involve the middle ear, and 
therefore the aditus was not touched Where possible the glistening capsule Avas 
left intact, as m the upper and the middle parts 

Fearing encroachment on the lateral sinus because of absorption (as shoAvn by 
the compression test), Dr Quittner attempted careful remoA^al m this aiea 
With the barest removal of debris, however, a gush of venous hemorrhage took 
place Pressure Avas placed at this point, and attempt Avas made to clean out the 
debris above Another venous gush occurred No further attempt AA^as made, 
and with a pressure pack on the sinus the cavity was temporarily closed until 
thrombosis took place 




212 


ARCIIU LS OP OIOLARYKGOLOCA 


No general reaction to the operation occurred except i sligiit rise of tempera- 
ture for two da^s Five da\s later removal of the pack showed that thrombosis 
was present, and the cavity was icopeiicd The remainder of the debris over the 
sinus was lemoved The facial wall was lowered, but as the aditus and the 
membrana tMiipam w'ere CS^mal, no work was done in this area A Korncr 
plastic flap w’as turned into the cavit 3 , with a large portion left below to roll 
over the exposed part of the facial ncr\c 

The patient was discharged from the hospital on klaj 9 

At the time of w'riting the ear is drj, the glistening wall of the capsule is 
clearly seen in the mastoid ca\itj and the membrana tjmpani appeals normal 
Hearing for the conversational \oicc close to the car is excellent The fac al 
nerve has shown progressne reco\cr\, so tint the patient is able to mo\e all 
his facial muscles to some extent, and the range is increasing rcgularh 

SIjMMARV 

Piimaf) cholesteatoma of the mastoid is laie Pathologically, the 
tumor in our case was diagnosed as an ejaidermoid c\st It pioduced 
peripheral facial paialysis, which had been diagnosed as Bell’s pals} 
Surgical iemo3al of the tumoi cuied the facial paialvsis 

Mount Slim Hospital 



PSYCHIATRIC THERAPY FOR DYSPHONIA 


APHONIA , PSYCIIOPIIONASTHENIA , FALSETTO 

JAMES SONNETT GREENE, MD 
Medical Director, National Hospital for Speech Disorders 

NLW ^ OUK 

The so-called Iiinctional disoideis of the voice aie piesumably of 
f)S}chic oiigin, iMth no oiganic involvement Plowevei, it has slowly 
been lealwed that biologically one can nevei classify a disoider as purely 
funetional oi puiely oiganic It is always a question of consideimg the 
oigamsm as a Yhole, that is, consideimg all the phases of the pei son’s 
makeup — mental, physical and emotional 

While It IS impoitant to know how matin e a peison is physically 
and mentally, it is equally — if not moie impoitant — to know how matuie 
he is emotionally This is paiticulaily tiue when one consideis that an 
innate tendency touaid emotional and neivous instability undeilies the 
neuioses and that, to a gieatei oi lessei degiee, the dormant seeds 
of a neuiosis aie piesent in all human beings That is, all peisons are 
liable to pecuhai states of tension oi irritability of the neivous system 

These states, which undeilie the neuioses, aie geneially not legaided 
as oiganic, but aie considered as behavior states The geneial idea 
that these conditions have a nonphysical basis is predicated on the absence 
of any evident lesions Obseivations, howevei, definitely point to the 
facts that some peisons show maiked evidence of an inherited neuio- 
plastic diathesis and that, legaidless of the absence of any evident 
lesions, the abnoimal behavior of a peison depends on defects, limitations 
or faulty action of his anatomic mechanism 

Harrington^ pointed out the fallacy of legardmg behavior states 
as purely functional, said that ‘‘the cause of abnoimal behavior is to be 
found in the unfitness of the organism for its environment” and that 
“this unfitness of the oiganism for its environment is due to three 
factors — defective heredity, defective education, and defective bodily 
health ” 

Neuroses, then, should never be considered apart from the organism, 
but should be regarded as an integial phase of that oiganism 

Read before the Section of Otolaryngology of the New York Academy of 
Medicine, April 20, 1938 

1 Harrington, M A Biological Approach to the Problem of Abnormal 
Behavior, Lancaster, Pa , The Science Press Printing Company, 1938, p 442 



214 


ARCHIVES OF OTOLARYNGOLOGY 


A neurosis as it develops may take on various definite forms, but 
the commonest of all are the anxiety states, in which the peison is con- 
tinually in a state of fear, expiessed both physically and mentally 
This feai, which is termed neurotic anxiety, is percencd psychically as an 
unknown danger thieatening the peisonality 

The persons sufifeiing from the disorders of the voice w'hich I am 
about to consider all demonstrate neurotic anxiety of one form or 
anothei The}’' are m a constant state of nervous tension, and all fall 
under one general classification — neurotic peisons of the sympathico- 
tonic type Although then respective clinical pictures vaiy in the number, 
chaiacter and intensity of the presenting symptoms, certain subjective 
and objective symptoms are common to all of them 

They are tense, restless, appiehensive and uneas}, and they shoi\ 
a maiked lability of the pulse and blood pressure, with unusual tach}- 
cardia wdien under emotional stress They are geneiall}' afflicted w’lth 
hypeihidrosis and have cold, clammy hands and feet While the basic 
metabolic rate is normal or only slightly below’ normal, they demon- 
strate a tendency tow’ard marked fatigue 

Further, these patients possess a relatively high potential for the 
spread of emotional tone (that is, a tendency for dominance of the 
sympathetic division of the -vegetative nervous system) wdnch far ovei- 
reaches that of the noimal person Anxiety neuroses and phobias of 
various kinds are common, and nervous instability is usually found 
to be a familial trait In the words of Di Stanley Cobb,- these per- 
sons are “born tender and are exquisitely vulnerable to the hurts of the 
w orld ” 

In temperament they are generally absorbed with themselves and 
self centered (narcissistic) In their contacts with the external world 
they are rather aloof, subjective and egocentric — all of these tiaits 
usually being defense mechanisms against basic anxiety and feelings 
of inadequacy or inferiority 

Such persons, in order to escape from an intolerable situation, will 
often convert their unconscious neurotic anxiety into a physical mani- 
festation Quite frequently this process of conversion is located in the 
vocal tract, as is seen in the various forms of dysphonia, such as 
psychophonasthenia, hysterical aphonia and, in many cases, falsetto voice 

FSYCHOPHONASTHENIA 

The first form of dysphonia — ^psychophonasthenia — for years has 
been erroneously diagnosed as weak voice, phonasthema The symptoms 
of this disorder are variable, but the patient usually complains of a 

2 Cobb, S Review of Neuropsychiatry for 1937, Arch Int Med GO 1098 
(Dec) 1937 
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tight, constricted throat, unconti ollable choking sensations when speak- 
ing and strained voice which lacks cairying power To the listener 
his voice piesents othei marked chaiacteiistics It is strident, rasping, 
giating — a cioakmg, pinched voice with irregularities of pitch 

The condition has been lanoush^ attributed to a forced technic, as 
ovei fatigue m singei s and speakers , to local involvements of the organs 
of speech, and to plnsical oi mental suffeimgs 

The slight lack of appi oximation of the vocal cords or irregular 
contact of the cords, oi e\en a slight congestion which is often noticed, 
IS usuall} not enough cause foi the chronically strained condition of 
the ^olce Lar}ngoIogic findings aie negative, because the condition is 
not dependent on local pathologic changes but is due to psychic factors 
that ha\e their roots m the atypical constitutional makeup of the 
person and m his at3^pical ps3’chologic development 

Although the patient alw ays complains of unusual efifort and fatigue, 
theie IS no causal fatigue lar3’ngologically and no local involvement, 
but there is a decided causal ps3^chic state The vocal manifestation 
is merely a symptom of the person’s neurotic anxiety 

States of anxiety m combination wuth such a patient’s tendency 
tow'ard emotional imbalance cause misdirected laryngeal effort, to which, 
in the course of time, he becomes conditioned Since the problem is 
f undamentalh* ps3 chic — emotional — ^this condition has come to be desig- 
nated at the National Hospital for Speech Disorders as psycho- 
phonasthenia 

Paradoxic as it ma3" seem, these patients suffer not from a weak 
lar3mx or from functional fatigue of the voice as pointed out by Flatau,® 
Froschels^ and others, but fiom a lar3mx wdiich in reality is over- 
pow^erful 

The patient, never realizing the ps3^chic oiigm of his condition, 
erroneously seeks to help himself through laryngeal action He uses his 
larynx as an instrument of pressure instead of as an instrument of 
performance He inhibits the production of voice through muscular 
pressure, vocalizing with his throat instead of tin ough his throat 

The psychophonasthenic patient’s method of vocalization diminishes 
the carrying power of his voice Exaggerated pressure causes the thyroid 
cartilage to be drawm up to the h3^oid bone, so that the arytenoids are 
rotated on their facets, being articulated wuth the cricoid cartilage 
Thus the vocal cords are adducted to a tighter contact and m their 
movements create greater friction, which results in a tense form of 
phonation instead of a normal resonant voice 

3 Flatau, T S Die funktionelle Stimmschwache (Phonasthenie) der Sanger, 
Sprecher und Kommandorufer, Charlottenburg, G Burkner, 1906 

4 Froschels, E Lehrbuch der Sprachheilkunde (Logopadie) fur Aerzte, 
Padagogen, und Studierende, ed 1, Leipzig, Franz Deuticke, 1925 
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All this process is meiel}'' a “ph}siologi/ing’’ of the emotions Because 
of his constitutional makeup and his atypical ps}chologic development, 
the person acquiies an unconscious feai oi feeling of inadequac} — a 
fancied or leal inability to measuie up to a necessaiy standard m a 
competitive world — which in the com sc of time lesults in a neurosis 

The patient’s extieme laiyngeal manifestations ma} be said to he 
a deficienc}'^ specialization — a hysterical mechanism which he uses as a 
defense This is borne out by the fact that the condition usually develops 
during late adolescence oi during adulthood and is most often observed 
m those w'hose vocations especially call foi public contacts — ministers, 
laivyeis, singers and many otheis 

IIVSTERICAL APIIOXIV 

Another t3q3e of patient will now be consideicd, whose caidinal 
symptom is likewise misleading — the patient who sufteis from Insterical 
aphonia oi functional loss of voice The physical d\sfunction, like that 
of the psychophonasthemc patient, is due to neurotic background and 
psychic influence, but the onset, course and nature of the two conditions 
are markedly diffeient 

In hysteiical aphonia the onset of the disoidei is lelativel} sudden 
and acute rather than giadual and cumulative Since the patient almost 
invariably loses his voice aftei a “cold,” the oiganic plausibility of the 
symptom is extraoidinarily thoiough On examination, howevei, the 
laryngologic findings, wnth ceitain minoi exceptions, are almost iiiA'anabl} 
negative 

A complete anamnesis wnll usually leveal that the condition of the 
voice IS just a A''ocal projection wdiich masks the patient’s underlying 
difficulty — it IS a neurotic escape from an enviionment wdnch is dis- 
tasteful or which threatens his secuiity or happiness 

A brief resume of a feAv cases wnll illustiate the nature of this dis- 
order and the most efficacious type of theiapeutic procedure 

Type One — J G, a married woman aged 30, had suffered recurrent loss ot 
•voice for the past four years She had had man> forms of treatment, including 
tonsillectomy, treatments of the throat and the sinuses and a series of injections, 
•with no permanent results Roentgenograms also were taken to allay suspicion 
of tuberculosis 

The patient came under observation at the clinic six months ago The 
anamnesis revealed that she unconsciously resented the affection her husband 
bestowed on their children It was a blow to her narcissism Her unconscious 
solution was to gain his attention by the “physiologizing” of her emotions through 
a conversion mechanism 

The patient was persuaded, through psychiatric counsel and suggestion, to 
accept the true meaning of her symptom and has talked normally ever since 
However, I understand that her conversion has now taken on a new form She 
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beUe\es she is pregnant and dlspla^s positne S5mptoms, despite her obstetrician’s 
assurances to the contrari Apparenth, she has merelj substituted one S 3 mptom 
constellation for another Tcchnicalh, howeier, the case can be closed with the 
terse statement, “patient cured of aphonia” She is definite!} out of the realm 
of the lar} ngologist He has been superseded b} the obstetrician 

Tyl^c Tz^o — 'M H, a single Moman aged 22, for six months was not able 
to speak abore a whisper She consulted a number of doctors, had her throat 
scraped and painted and underwent massage, tonsillectom} and manipulations — all 
to no aiail 

The patient was surprising!} complacent about the condition of her ^Olce 
Examination reiealcd that she suffered from seiere nnopia and was so extremely 
sensitue about it that she unconscioush resorted to social withdrawal or flight, 
for which her loss of ^olce supplied the legitimizing sanction She had no interest 
in treatment which tlireatened to remoie her distraction and preient her flight 
from a painful reaht} 

The painful reaht} was going to work Since the wwk in question w'ould 
call attention to her nnopia, she unconsciously incapacitated herself by losing 
her ^olce Her stage whisper legitimized her escape and at the same time 
w’as distinct enough to ser\e all other practical purposes 

Local manipulations had onh entrenched tlie aphonia, because it is generally 
futile to remoie the unconscious crutch of a neurotic patient in flight by means 
of direct attack The therapeutic procedures adopted at the clinic to date have 
also been ineffectne, and it is obvious that the patient requires furtlier psychiatric 
attention 

Type Thicc — H G, a married woman from Canada aged 49, had suffered 
recurrent loss of \oice for the past two }ears 

The patient, an actne business woman m her husband’s department store, sud- 
denl} lost her ^olce on her return from a trip abroad She took the usual 
numerous treatments, both m Canada and in New' York, w'lth the added feature 
of haAing seieral teeth extracted She was also sent on a cruise as a therapeutic 
measure, but to no a\ail 

While aw'a} from home, seien months after losing her voice, she suddenly 
began to talk normally Ten months after this recover}, on returning home 
from another trip, she again lost her voice Her aphonia persisting, she came 
to New' York for treatment, at w'hich time she w'as referred to tlie clinic 

Analysis re^ealed that although the patient participated actively m her husband’s 
business and protested that she enjoyed the w'ork, she unconsciously rebelled against 
being tied dowm to the store and also against her husband’s transference of 
attention to it Her aphonia, which w'as precipitated on both occasions by a return 
to her old routine, was at once her means of escape and a means of gaming 
attention 

A simple explanation of the basis of her condition, w'hich the patient readily 
accepted, follow'ed by local measures m the nature of placebo, brought about 
desired results 

FALSETTO VOICE 

Still another s3'niptom complex is paraphonia, or falsetto \ oice The 
AOice of a man afflicted with this condition is thin, high, shrill and 
piping It sounds forced or unnatural and, as its name implies, is a 
false voice — a child’s voice produced by an adult 
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An undeserved popular stigma is attached to the peison with a fal- 
setto voice, because this type of voice is characteristic of the eunuch 
and the eunuchoid (fig 1) This misundei standing is unfoitunate 
for the person possessing a falsetto voice, since in almost all cases the 
stigma of doubtful sexuality is entiiely unfounded (fig 2) 

The following excel pts fiom case histones con^ey clearly the maiked 
social implications which falsetto voice has foi the sufferer 

B H , aged 28 “I have had trouble with my v'oice being high (like a woman’s") 
since I was 15 or 16 years old A throat specialist told me there was 

nothing physically wrong with me I have always been nervous and seem to be 



voice: 



Before Trea+rnerrt 


After Treatment 


Fig 1 — Boy aged 17, of eunuchoid type, with polyglandular fat anomalies and 
female characteristics Range of voice before and after treatment 


more so since my voice changed People alvvajs tease me about my voice 
I am very self conscious and avoid other people as much as possible ” 

A R , aged 45 “Ever since I have grown up I have felt embarrassed when 
in a group of men Whenever I speak, they all laugh I suffered untold 

agony when I was m the army The other soldiers laughed at me and would 
make remarks m a loud whisper as I passed I have become so sensitive 

about my voice that I will not even read aloud to my little daughter Sometimes 
I feel I am going crazy, and I believe I should be happy just to he down and die ” 

Like the other disorders, falsetto voice may usually be said to be a 
purely functional condition, with no pathologic involvements of the 
vocal organs or of the organs of generation In its initial state, the 
condition can be considered as simply a nemotic manifestation of exces- 
sive sensitivity at the pubescent period 
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A sensitive boy who shows neuiotic tendencies and who in geneial 
IS out of balance duiing his adolescent yeais is more than noiinally 
embaiiassed and shocked by his geneial systemic changes, the change 
of voice included He stiives to lemain on his childish level and clings 
to his high-pitched, shiill voice Through constant use of this high 
voice, he causes a faulty cooidination and misdiiection of the phonatoiy 
muscles Theie is an abnoimal tug on the levator muscles, so that the 
laiynx is laised to an abnoimally high position in the throat 

The condition if uncoiiected continues throughout the person’s life, 
and the psychic tiaumas sustained by the supersensitive, neuiotically 
inclined adult male have far i caching and seiious effects 



Baritone 



Before TrcatrTTen+ 
After Treotment 


Fig 2 — Man aged 33 (married, with two children), of dysplastic type 
(asthemcopyknic) A falsetto voice of twenty yeais’ duration was changed to a 
normal male speaking voice 


PROGNOSIS 

The main deteimniant of the piognosis in dealing with all these 
abnormalities is the degiee of healthy peisonahty which the patient 
piesents 

In the majoiity of psychophonasthenic patients, the vocal disoider is 
so deeply ingiained psychically and the maladjustment of the peisonahty 
so intei twined with environmental conditions which laiely can be 
changed that piognosis is none too favoiable 

The ciicumstances which cause the onset of hysteiical aphonia aie 
situational, and the vocal manifestations aie usuall)'' acute The patients 
generally fall into thiee categories, as illustrated by the histones ahead} 
given 
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In t}pe 1 the pcjsonality and the cinotional leactions arc on the 
infantile ]e\el Aphonia pioves an cxtiemely useful mechanism, and 
lecunences take place as new emotional ciiscs aiisc Comprehension 
of the tuie natuie of the disordci icsults m a cine nr in convcision 
Patients of the second t3pe unconsciousl) insist theiapy The dis- 
01 del proves a Aaluablc asset, and the s\’mptom is ichnquished onl) 
vhen It suits the patient’s puipose 

The third t}pe is lepicsented by the person \\ho can leadily be 
bi ought to a full understanding of the unconscious motnes undcrl}ing 
the disordei The thciapeutist usually can gam his confidence and 
coopeiation, so that eithei the precipitating environment or the outlook 
on the eiiMionment is changed making prognosis favoiable 

The person with falsetto voice up to the age of puberty is a so-callcd 
normal peison His neuroticism which develops later and which in 
man}' instances is severe, can usuall} be lesolved when the condition of 
the voice is coriected Consequently the prognosis is faiorable 

TRCATMCNT 

While ti eating these patients the therapeutist must realize that the 
pel son’s abnormal psychologic reactions arc based on a physiologic 
foundation, that his thoughts, feelings and actions aie governed by the 
defects and limitations of his anatomic mechanism, that although his 
condition show's no evidence of organic lesion, still theie exists a form 
of physical inferiority w'hich influences the organism as a w'hole 

Therefore, a composite therapy w'hich consideis all these factors, 
including the development of a more integiated and matuie personality, 
must be instituted m older to obtain desired results 

In a case of psychophonasthenia, for example, the laryngologist 
alone cannot administer adequate therapy Since the basis of this dis- 
order IS on a deep level, psychiatric collaboration is most advisable At 
the same time, a course of special training should be introduced to 
counteract vocal anomalies brought about through misuse of the laiynx 
In the case of the patient with a falsetto voice, the laryngologist 
must have both psychiatric and musical leanings in order to bring 
about complete reorganization 

The same therapeutic idea applies to hysterical aphonia Instead 
of using shock, which occasionally prOA'es useful but more often detri- 
mental, it IS far better to employ a psychiatiic approach in ordei to 
obtain moie lasting results and thus avoid possible disaster 

In conclusion, let me emphasize the fact that it is necessary to use 
both local and general therapy The presenting physical symptom — 
defense mechanism — must be considered as secondary and not as the 
principal object of treatment 
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A caieful anamnesis will geneially uncover the underlying factors 
of these physical symptoms Psychiatiic measuies should be diiected 
towaid bunging the patient’s unconscious motives into consciousness 
When this is accomplished, fundamental changes m the peisonahty 
occur The patient then accepts himself as he is, making the most of 
his physiologic foundation 

126 East Thirtieth Street 



INFLUENCE OF SULFANILAMIDE ON INFECTED 
SINUSES OF RABBITS 

CHEMICAL AND MICROSCOPIC STUDIES 
BERNARD J McMAIION, MD 

ST LOUIS 

Accoiding to the nunieious reports winch have appealed in the htei- 
atnie duiing the past year, sulfanilamide (paiaaminobenzenesulfon- 
ainide) theiapy has continued to hold a piomincnt place in the successful 
treatment of pneumococcic,^ menmgococcic - and gonococcic “ infections 
and others, of a much moie i emote cause, as well as those caused by 
hemolytic sti eplococci ■* The fact that the immediate toxic effects have 
been relatively few has been an added impetus to the more extensive 
administration of sulfanilamide Some toxic leactions have been easily 
compensated for by the withdrawal of the drug, while others, of a 
more serious nature, such as acute hemolytic anemia ° and agranulo- 
cytosis,® are probably attributable to idiosyncrasies, according to Mar- 
shall and his co-woi kers ^ 

Many theories have been advanced to explain the mode of action 
of the drug Domagk,® as the result of expeiiments in the treatment 
of experimental streptococcic infections in mice, reported that the phago- 

From the Department of Otolaryngology, Oscar Johnson Institute, Washington 
University School of Medicine 

Read at the Sixtieth Annual Congress of the American Laryngological 
Association, Atlantic City, N J , May 3, 1938 
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cytosis of the stieplococci by the leukocytes was the important factor 
111 lemovmg the oiganisms fiom the tissues Levaditi and Vaisman ** 
stated that sulfanilamide inteifeied with the foimation of capsules and 
thus lendered the stieptococci moie susceptible to phagocytosis Cole- 
biook and his co-woikeis asseited that the seiums of patients treated 
with ceitam of the deiivatives of sulfanilamide were capable of inhibit- 
ing the giowth of the hemolytic stieptococcus in vitro and that the 
blood and seium of such patients also exeited a bactericidal as well 
as bactei lostatic action on the hemolytic stieptococcus 

On the othei hand, Gioss, Coopei and Peebles^’- stated the belief 
that the phagocytic actnity of the polymoi phonucleai leukocytes and 
the monocytes is not impoitant m conti oiling expeiimental streptococcic 
infections in mice Bliss and Long slated that the effect of sulf- 
anilamide in experimental stieptococcic infections m mice led them to 
believe that its action is piimaiily one of slowing down the rate of 
multiplication of the stieptococci, thus permitting them to be phago- 
cytosed by the white blood cells They have likewise demonstrated 
that the leukoc 3 tes aie essential if recoveiy fiom the streptococcic infec- 
tion IS to be expected Osgood and Biownlee after a senes of expeii- 
ments m the cultuiing of human maiiow concluded that the major 
action of sulfanilamide on the beta hemolytic streptococci seems to be 
a neutialization of the toxins By deci easing the rate of division of 
cells, while not killing the oiganism, sulfanilamide thus favors the more 
extensive phagocytic actions of the leukocytes, though it has no direct 
effect on phagocytosis 

It IS thus obvious from these and other excellent contributions, too 
numerous to mention, that the trend of thought of most investigators 
relative to the action of sulfanilamide is inclined along similar channels 
Nevei tireless, the empiric status of the diug has not been changed 
Marshall, Emeison and Cutting have found that after its adminis- 
tration to dogs it was lecovered fiom piactically all the organs and 
tissues of the body The amounts vaiied fiom 3 0 mg per bundled cubic 
centimeters m fat to 20 7 mg in liver, and the range of values in the 

9 Levaditi, C, and Vaisman, S Compt rend Soc de biol 121 803, 1936 

10 Colebrook, L , Buttle, G A H, and O’Meara, R A Q Lancet 2 1323 
(Dec 5) 1936 

11 Gross, P , Cooper, F B , and Peebles, M L Proc Soc Exper Biol & 
Med 36 311 (April) 1937 

12 Bliss, E A , and Long, P H Observations on the Mode of Action 
of Sulfanilamide, JAMA 109 1524 (Nov 6) 1937 

13 Osgood, E E , and Brownlee, I E Culture of Human Marrow ' Studies 
on the Mode of Action of Sulfanilamide, JAMA 110 349 (Jan 29) 1938 

14 Marshall, E K, Jr , Emerson, K, Jr, and Cutting, W C J Pharmacol 
& Exper Therap 61 196 (Oct ) 1937 
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blood was 10 2 mg to 19 8 mg No mention was made of its occurrence 
m the tissues of the nose oi the sinuses 

PURPOSE 

The puipose m undei taking the following experiments A\as, first, 
to ascertain whether oi not sulfanilamide \\as deposited m the tissues 
of the noses and sinuses of rabbits m sufficient!} large amounts theo- 
retically to affect a sti cptococcic infection m these tissues, second, 
to study its effect on some tissues in which infection was not present 
and on some m which infection had been induced by the instillation of 
a virulent culture of the hemolytic streptococcus into the paranasal 
sinuses 

METHOD 

Healthy rabbits, weighing between 3 and 4 pounds (13 to 18 Kg ) , w ere 
selected and observed for seven to ten dajs for freedom from infection 

Administration of Sulfanilamide — Sulfanilamide was administered to each rab- 
bit on the basis of 1 5 Gm per kilogram (10 grams per pound) for each 
twenty-four hours, the entire dose being gnen at the same time each da\ 

For the rabbits of group I the tablets were placed indi\idually in the hvpo- 
pharynx and crushed, after which several dropperfuls of water were introduced 
into the rabbit’s mouth To the rabbits of group II a suspension of sulfanil- 
amide tablets ground in a mortar with 10 cc of warm water w'as administered 
through a stomach tube, follow'cd bj 5 to 10 cc of warm water to clear the 
tube 

Inoculation — All of the rabbits of group II w'cre infected with a twentj-four 
hour broth culture of a iirulent strain of hemol>tic streptococcus, obtained from 
the heart blood of patients w'ho had died of septicemia caused bj infection w’lth the 
hemolytic streptococcus One-lnlf cubic centimeter of the culture w'as injected 
through the lateral membranous window directl> into the sinuses on the right 
side, and four to nine days w'ere allowed to elapse in order to be certain that 
infection w'as well established in these sinuses before the administration of 
sulfanilamide (tables 2, 3 and 4) On the day on which the administrations of sul- 
tanilamide were begun, 1 rabbit out of each group of 6 was killed as a control 
to determine the extent to which the infection of the sinus had progressed 

The daily administration of sulfanilamide w'as instituted for a period of one 
to four days m the case of 4 rabbits At the end of this time, the 4 rabbits w'ere 
killed, as was also 1 animal which had originally been infected but had not 
received sulfanilamide, in order to obtain an idea of the uninterrupted progress 
of the infection in the sinuses over the entire period of the respective senes 
Immediately before the rabbits which had been given sulfanilamide were killed, 
10 cc of heart blood was taken, and quantitative studies w^ere made, the modi- 
fied technic of Marshall, Emerson and Cutting being followed 

All rabbits were killed by injecting air into the heart The nose was severed 
immediately anterior to the orbits and divided in midline along the septum 

15 Raiziss, G W , Severac, M , and Moersch, J C J Chemotherapy 14 1 
(April) 1937 

16 Marshall, E K , Jr , Emerson, K , Jr , and Cutting, W C Proc Soc 
Exper Biol & Med 36 422 (April) 1937 
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The right (the infected) side was placed in solution of formaldehyde, diluted 
1 10. foi twenty-four hours, decalcified, sectioned and stained with hematoxylin 
and eosin The turbinates and walls of the sinus of the left side of the nose, 
the uninfected side, weie thoroughly exenterated and weighed, this tissue was 
then placed in 10 cc of alcohol in a mortar and ground with a small amount of 
sand until thoioughly disintegiated, after which the solution was placed in a 
large centiifuge tube and quantitative studies made according to the technic 
of !Mai shall, Emeison and Cuttingly as follows 

“After standing overnight the alcoholic tissue suspension was centiifuged, 
the alcohol poured off, and the tissue lesidue extracted four times with alcohol 
The final volume of the alcoholic extract of the tissue was adjusted so that a 
total of 20 cc of alcohol was used for each giam of tissue Sulfanilamide was 
determined in the alcoholic extiact by the following modification of our oiiginal 
alcohol method foi blood Ten cubic centimeteis of the alcoholic extract were 
measured into a small flask , 5 cc water, 2 cc of 0 3 N hydrochloric acid, and 1 cc 
of 01 per cent sodium nitrite were successively added After three minutes, 
1 5 cc of the alcoholic solution of dimethyl-a-naphthylamine (1 to 100 cc alcohol) 
were added After fi\e minutes, the solution was filtered, and the filtrate com- 
pared in a colorimeter with a standard solution of sulfanilamide in alcohol, which 
had been treated in the same way as the alcoholic extract ” 


Table 1 — Gioup I Sulfamlamide ConUols 







Sulfanilamide 


Administration of 



Determinations* 


Sulfanilamide 
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Elapsed 


Blood, 

Tissue, 


Dose, 

Total, 

Time, 

Last Dose 

Mg per 

Mg per 

Rabbit 

Grams 

Grams 

Days 

Before Death 

100 Cc 

100 Cc 

1 

35 

205 

19 

5 days, died 

0 819 0 

0 

2 

15 

75 

6 

24 hr , Rilled 

3 7 13 7 

27 0 

3 

20 

110 

S 

48 hr , died 

2 4 

80 

4 

35 

130 

8 

24 hr , died 

Negative 

60 

5 

35 

170 

15 

5 hr , killed 

0 5, 36 0, 42 0 

27 0 

6 

35 

165 

15 

5 hr , killed 

1 6, 6 0, 49 0 

29 0 


* The determinations of sulfanilamide vero done by Miss Jane Erganian of the Washing 
ton University School of Medicine, through the courtesy of the department of medicine 


RESULTS 

The pm pose of the contiol studies was twofold to determine the 
length of time which could be peimitted to elapse between doses before 
the blood would be found to be free of sulfanilamide and to ascertain 
before proceeding with the admimsti ation of sulfanilamide to the 
infected group whether or not theie were any cytologic changes m the 
mucosa of the nose and paianasal sinuses caused by sulfanilamide alone 
in healthy uninfected labbits The sulfanilamide was given by mouth 
to the rabbits of group I m order to simulate the manner of adminis- 
tration in human beings, since it is known from the reports of Marshall 
and his co-workeis that absorption fiom the intestinal tract takes 

17 Marshall, E K , Jr , Emerson, K, Jr, and Cutting, W C Para-Amino- 
benzenesulfonamide Absorption and Excretion, Method of Determination in 
Urine and Blood, J A kl A 108 953 (March 20) 1937 
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place rapidly and completel}’’ Of the 6 rabbits, 3 died, consequently 
the immediate antemortem determinations on the blood could not be 
done The cause of death was not detei mined, unless it could be attrib- 
uted to the repeated caidiac punctures and exsanguination, as 10 cc 
of blood was aspirated every few days for determinations of sulfanil- 
amide It was not felt that the deaths were caused by the sulfanilamide, 
as there were no symptoms of toxicity m these rabbits or in any in this 
group 

The wide variations m the amount of sulfanilamide found m the 
blood, as shown in table 1, w'ere the result of two factors, the diminu- 
tion of the daity dose too far below the dose proiated by weight and 
the permitting of more than tw'^ent 3 '-four hours to elapse betw'een doses 
This variation in amount occurred irrespective of the total amount 
administered over the entire period This is consistent wuth the findings 
of Marshall and others,’-' viz , that the drug is rapidl}' eliminated and 


T^mLE 2 — Group II, Senes 1 


Sulfanilamide 


Inoculations Administration of Determinations 

with Hemolytic Sulfanilamide , ' — ^ , 

Streptococci , , Blood, Tissue, 

II _ .A, TiACft. T’nfnl- TVnt» nar* ATrr nnr 



t 



Dose, 

Total, 

Day 

Mg per 

Mg per 

Toxic 

Rabbit 

No 

Days 

Days 

Grains 

Grains 

Killed 

100 Ce 

100 cc 

Signs 

8 

2 

12 

4 

40 

ICO 

14th 

33 

23 

Tes 

11 

2 

12 

4 

40 

ICO 

14th 

47 

31 

tes 

12 

2 

7 

4 

40 

ICO 

14th 

27 

0 

No 

13 

3 

4 

2 

40 

£0 

Cth 

10 

17 

No 

14* 

2 

2 

Average 




SO 



15t 

2 

7 

Average 





17 



* Ra-bhit 14 Tvas l,illed early in the e-^pcrlmcnt ns a control 
■f Rabbit 15 was billed at the end of the experiment as a control 


that sustained dosage must be adhered to in order to maintain an opti- 
mum concentration in the blood of 11 to 16 mg per hundred cubic 
centimeters in human beings A similar variation w'as found in the 
sulfanilamide content of the nasal tissue, the amount being found to 
be more or less according to the time elapsed since the last dose before 
death 

In the case of the rabbits of group II, the number of inoculations, 
the amount of the dose and the elapsed time w^ere arbitrary The desid- 
eratum w^as a well established infection of the sinuses on the right 
side This was considered to be present when there occurred and per- 
sisted a definite swelling over the wnndow of the sinus, with or without 
the presence of secretion in the right nostril In several of the rabbits 
the sinuses were aspirated and the original organism recovered in pure 
culture Because of the variation in the sulfanilamide content of the 
blood m group I, it w’^as decided that the administration of a suspension 
of sulfanilamide with a stomach tube would be the more accurate 
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method A no 16 catheter ^^as theiefore passed, without difficulty 
into the stomach and a 10 cc syiinge used to instil the proper dose, 
prepared as has been indicated 

Since it had been found in the control group that daily dosage was 
necessary m order to maintain the sulfanilamide content of the blood 
and tissue above a certain le\el, the desired dose was administered to 
each of the rabbits of gioup II daily for from one to four successive 
da} s Clinical experience had suggested that the optimum initial clinical 
response is obtained within nmety-six hours and consequently the cyto- 
logic response should be expected within the same length of time It 
was intended not to attempt to eradicate the infection entirely, since 
sufficient time was not allo\\ed, but to determine the c}tologic response 
to the presence of the sulfanilamide in the tissues while infection was 
still active 

Ta.ble 3 — Gioup II, Senes 2 



Inoculations 
with Hemolytic 
Streptococci 

A 

Babbit 

/ 

Xo 

^ 

Days 

16 

3 

9 

IS 

3 

9 

19 

3 

9 

21 

3 

9 

20* 

2 

6 

17f 

3 

9 


Administration of 
Sulfanilamide 
» 


Days 

Dose, 

Grams 

Total, 

Grams 

4 

40 35 
30>20 

125 

1 

35 

35 

4 

40-35 

30-20 

125 

4 

40 35 

30 20 

125 


Average 

Average 


Sulfanilamide 

Determinations 


Day 

KUled 

Blood, 
Mg per 
100 Cc 

\ 

Tissue, 
Mg per 
lOOCc 

14th 

31 

17 

13th 

32 

17 

14th 

17 

14 

14th 

17 

Died 


24 



16 


Toxic 

Signs 

Tes 

Yes 

Yes 

Xo 


* Babbit 20 vras killed early m the expenment as a control 
t Babbit 17 was killed at the end of the expenment as a control 

The dose of sulfanilamide tvas reduced 5 grains (0 32 Gm ) a day 
for rabbits 16, 19 and 21, senes 2, because of the toxic reactions, but 
maintained for senes 3, despite the toxic reactions In this group, as 
in group I, the total dose did not directly influence the sulfanilamide 
content of the blood or tissue This is evident in the case of rabbit 18, 
series 2, wdiich had recened the smallest dose but showed the highest 
concentration of the drug m the blood and tissue that was seen m the 
series Evidently a maximum initial dose supplies a comparatively 
large amount of sulfanilamide to the blood and tissues -within t-wenty- 
four hours in certain animals The concentration of sulfanilamide in 
both blood and tissue showed a -wide variation, from the lowest in the 
blood of 17 mg per hundred cubic centimeters to the highest of 76 mg , 
and from the lowest in the tissue of 9 mg to the highest of 47 mg The 
sulfanilamide content of the tissue ranged from 11 per cent to 67 per 
cent lower than that of the blood This difference is probably explain- 
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able on the basis of individual susceptibilities or of a dispropoition 
behveen the rate of absorption and the rate of excretion of the sulf- 
anilamide 

MICROSCOPIC OBSERVATIONS 

G)Oup I Siilfamlaimdc Tjcatcd Coniiol RabbiH — The epithelium 
and the subepithehal tissue appeared normal The glands showed no 
pathognomonic changes other than a slight distention due to h}per- 
activity There was no exudate in the sinuses or the nose 

Gioup II Infected Conti ol Rabbits — The control animals Killed 
early in the experiment showed the usual picture of an acute hemor- 
rhagic exudate in the smal ca\ity This exudate consisted principally 
of led blood cells, among which were interspersed monoc3tes in moder- 
ate!) large numbers, polymorphonuclear leukoc}tes in small numbers 
in some slides and in larger numbeis m others and sloughed epithelial 
cells The monocytes and the epithelial cells, especially the former, 

Tabll 4 — Gtoup 11, Series 3 


Sulfanllnmldo 



Inoculations 

Administration ol 


Determinations 



nitb Hemolytic 

Sulfanilamide 


f 

.A , 



Streptococci 

/ " 

* 

^ 


Blood, 

Tissue, 



r 



Dose, 

Total, 

Raj 

Mr per 

Mr per 

Toxic 

Rabbit 

^0 

Dajs 

Dajs 

Grains 

Grains 

Killed 

100 Cc 

100 Cc 

Signs 

21 

3 

0 

i 

45 

160 

14tli 

32 

18 

Yes 

2.5 

3 

9 

4 

40 

ICO 

14th 

7C 

47 

les 

2e 

3 

9 

4 

40 

ICO 

14tb 

71 

44 

les 

27 

3 

9 

4 

40 

’CO 

14th 

22 

IS 

Ics 

22* 

3 

9 

^TcrnKc 




51 



23t 

3 

9 

A% crnBC 





SO 



* Rabbit 22 was Iillcd carlj in tlio experiment ns a control 
t Rabbit 23 wns Idled at the end of tlio experiment as a control 

appeared to be more actively phagocytic than the pol) morphonuclear 
leukocytes The control animals Killed at the end of the experiment 
as a lule showed a marked predominance of monocytes, epithelial cells, 
many histiocytes containing smaller monocytes and lymphocytes but few 
polymorphonuclear leukocytes Large numbers of streptococci were 
seen in the large monocytes only and not m the polymorphonuclear 
leukocytes 

Epithelium The epithelium varied in thickness according to the 
reaction, the cells being either regular in outline but engorged, with 
the cilia apparently intact, or greatly thickened by vacuolation, edema 
or protoplasmic disintegration In other areas it showed various 
degrees of fragmentation, from the extrusion of individual cells into 
the sinus cavity to patchy or generalized sloughing of large areas, leav- 
ing in some instances an intact layer of basal cells and in others the 
unprotected subepithehal tissue In the contiol animals killed at the 
end of the experiment a progression or exaggeration of the early con- 
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dition was seen, the intact epithelium being thickened by a reduplication 
of the epithelial cells, by monoc}tic mfiltiatioii oi b}'- extreme edema 
Subepitheli^il Tissue The most maiked leaction was at the site of 
injection of the infective mateiial into the sinus, extending fiom the 
immediate subepithelial tissue into the deepei tissue and consisting 
in some instances of edema and a model ate mfiltiation and in others of 
a maiked invasion of plasma cells, monocytes, epithelioid cells, young 
connective tissue cells and small numbeis of polynioiphonuclear leuko- 
cytes In the glandulai aieas the mfiltiation consisted chiefly of mono- 
c}tes and plasma cells The glands weie unifoimly gieatly distended 



Fig 1 — Typical picture found in normal and in sulfanilamide-treated control 
rabbits (group 1) The sinus mucosa contains low columnar ciliated epithelium 
There is no cellular infiltration or disintegration of the glands of the subepithelial 
tissue (High power ) 

thioughout and m places disintegrating In the control animals killed 
later the same pictuie persisted, except that young and older connective 
tissue cells were more numeious and some lymphocytes were present 
The polymoiphonucleai leukoc3Tes were piactically absent 

Gioup II Infected Rabbits Treated zuitJi Sidfamlamide — ^The 
leactions in the tissue of the infected rabbits uhich had been given 
sulfanilamide were similar to those observed m the control rabbits The 
behavior of the epithelium was practically identical, and the same types 



Fig 2 — A, typical picture found in rabbits of group II The sinus mucosa 
IS markedly edematous and infiltrated with monocjtes and plasma cells and a feu 
polymorphonuclear leukocytes , some glands are disintegrating The sinus cavit\ 
contains an exudate composed of red blood cells, monocytes, polymorphonuclear 
leukocytes and sloughed cells of the ruptured epithelium of the sinus wall, in which 
the exudate may be seen (Low power ) B, typical cjtologic reaction found in all 
rabbits of group II The sinus mucosa contains subepithelial tissue heavily 
infiltrated with monocytes, plasma cells, epithelioid cells and a feu polymorpho- 
nuclear leukocytes (High power ) 
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and relative numbers o£ cells were present in the subepithelial tissue, 
except that theie weie larger numbers of free glandular cells (from 
ruptured glands) and of polymorphonuclear leukocytes 

TOXIC REACTIONS 

Toxic leactions weie geneial, occuiiing in 9, or 75 per cent, of 
the 12 rabbits of group II The following symptoms were found to be 
constant as to time of onset, character and duration rapid, labored 
respiration, apathy, and eaily spastic clonus of all legs, with partial or 
complete paralysis of the hindlegs, in the labbits of senes 3 especially, 
inability to stand and spraddling of the forelegs In some there was 
spasm of the abdominal muscles, with ai clung of the back Vertigo 
also was piesent, manifested by weaving of the head and body and 
falling to one side or the other, usually toward the side on which the 
legs weie involved, especially on attempt to overthrow There was no 
nystagmus 

The onset of these symptoms occurred m from two to four hours 
after the admimstiation of the sulfanilamide, and it was about six hours 
before all symptoms subsided The subsidence was in the reverse ordei 
of the incidence The amount of sulfanilamide given was undoubtedly 
a significant factor, since the advanced symptoms occurred on the third 
or fouith days of admimstiation, though the rapid respiration was 
frequently present after eighteen houis Nevertheless, 1 rabbit (no 18, 
group II, series 2) had received only 35 grains (2 27 Gni ) and showed 
toxic signs within two houis, which lasted for six and one-half hours, 
a ciicumstance strongly suggesting an idiosyncrasy, since the 3 which 
did not show toxic signs leceived three to five times as much sulf- 
anilamide 

None of the labbits in which toxic signs had been noted died, though 
7 weie killed in five houis, while the symptoms were still piesent but 
model atmg The moie severe and prolonged toxic reactions were 
present in the rabbits showing the laigest amount ot sulfanilamide in 
the tissue, fiom which one may conclude that there was an equivalent 
amount in the tissues of the central nervous system This fact may 
account for the symptoms, which were manifestations of marked irri- 
tation and probable degeneration of certain parts of the central neivous 
system 

SUMMARY 

In reviewing the findings that have presented themselves in the 
course of this study, one is confronted with several aspects of the 
influence of sulfanilamide on rabbits aside from the preconceived plan 
of study of the cytologic changes in the tissues of the nose and sinus 
which result from its administration o 
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The fact that the absoiption, the dissemination and the elimination 
of sulfanilamide occui with gieat lapidity is home out by the varia- 
bility of the amounts lecovered fiom the blood and the nasal tissues 
irrespective of the total dosage This suggests two deductions that 
sulfanilamide is not likely to give rise to chionic toxicosis and that its 
field of usefulness is limited to therapeutic, and does not include pro- 
phylactic, administration 

The fiequent occui rence and the t\pe of the toxic manifestations 
presented an inteiesting phenomenon These toxic signs, wdiich were 
more apparent in the rabbits which had been given the sulfanilamide 
at tw^enty-four houi Inter^als, did not full) develop until the third day, 
the delay indicates that there A\as sufficient accumulation of the drug 
in nerve tissue to cause the paialysis The hyperpnea w^as probably 
due to acidosis, as desenbed b\ Marshall" 

It ivas not possible to estimate the threshold dose wdneh might have 
caused the toxic signs since the total amount administered for four 
days langed from 35 to 180 grains (2 27 to 11 66 Gm ), wnth the sulf- 
anilamide content of the blood from 17 to 76 mg per hundred cubic 
centimeters and that of the tissue fiom 14 to 47 mg This wide varia- 
tion in the amount of sulfanilamide retained by the blood and tissues, 
even for a short time, wdien full doses w'ere gnen strongly suggests a 
piedilection foi the drug in certain animals and probably in certain 
human beings This possibility should be borne in mind in prescribing 
maximum doses 

After SIX to nineteen da) s’ administration of moderate doses, sulf- 
anilamide did not cause changes m the tissues of an) of the uninfected 
rabbits, the microscopic pictuie of the tissues of the nose and sinus 
resembling in every respect that of the tissues of noimal labbits So in 
the interpietation of the changes which occuried in the rabbits of group 
II it w^as certain that they w’^ere caused by infection, alone or in com- 
bination with sulfanilamide 

The cytologic reaction in the tissues of the infected control rabbits 
was pronounced, showung evidence of a complete mobilization of the 
defensive cells, viz , monocytes, plasma cells, polymorphonucleai leuko- 
cytes, young connective tissue cells and epithelioid cells, at the point of 
ingress of the infection and in the cavities of the sinuses and nose 
There was an identical cytologic response in the rabbits which had been 
given sulfanilamide and in which the tissues contained large amounts 
of the drug It w^as impossible to determine the piesence of strepto- 
cocci in these tissues, eithei extracellularly or intracellularly , conse- 
quently no criteria could be established relatn’^e to specific phagocytosis 
here 

The cells of the exudate in the cavities of the sinuses and nose, how- 
ever, sliow^ed active phagotytosis of the streptococci There were large 
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numbers of oigamsms pieseiit m the contiols killed eaily m the experi- 
ment, both exti acellulai ly and to some extent within the polymorpho- 
nucleai leukocytes, but chiefly in the monocytes On the other hand, 
in the contiols killed at the end of the expeiiment theie were fewer 
stieptococci, and those weie piactically entiiely within the monocytes 
In the labbits tieated with sulfanilamide even smaller numbeis of strep- 
tococci weie found Whether this circumstance was due to the actual 
absence of the oigamsms oi to then piesence in unrecognizable invo- 
lution foims IS a mattei foi conjectuie, as is the question whether the 
absence of the organisms was induced by the laige amount of sulf- 
anilamide 111 the tissues 

SUMMARY AND CONCLUSIONS 

Sulfanilamide administeied to 6 uninfected rabbits and to 12 whose 
sinuses had been injected with hemolytic streptococci was recovered in 
substantial amounts fiom the tissues of the nose and paianasal sinuses 
and fiom the blood of piactically all labbits 

The leaction to sulfanilamide in the tissues of the nose and the 
paranasal sinuses of these labbits was not cytologic 

The beneficial effects dciived fiom the use of sulfanilamide in such 
infections must be the lesult of its influence on the oiganism itself or 
on its toxins m permitting moie active phagocytosis by the polymoipho- 
nuclear leukocytes and monocytes 

Sulfanilamide should be as effective in the tieatment of strepto- 
coccic sinusitis as m the tieatment of stieptococcic infection elsewhere 
in the body 

The signs of sulfanilamide toxicity which occuiied were hyperpnea, 
apathy, veitigo and spastic and flaccid paialysis 

634 North Grand Boulevard 



FULMINATING INFECTION OF THE NOSE DUE TO 
MONILIA OR ASPERGILLUS 

REPORT or \ C \SL 

C STEWART NASH, MD 

ROCHESTPR, ^ Y 

HISTORY 

On Aug 8, 1937, a \\oman aged 43 complained of a pain o\cr her left eje 
Although she admitted losing 28 pounds (12 7 Kg ) in weight during the previous 
four or five months, she insisted that up to this lime she had had no sickness 
and that her present trouble, namclv a pain over the left eve, was unassociated 
with am other s3mptoms 

Four dajs later the upper left evchd drooped and became swollen, the left 
63 e protruded, and the vision had gone The patient was nauseated and vomit- 
ing, had excessive thirst, frequent urination and difficult and rapid breathing 
and for the first time called a plnsician, who immcdiateh sent her to the hospital 

Within the next fort3 -eight hours she had i temperature of 103 F , the e3e 
became proptosed from a massive nonfluctuating mtraorbital tumor, the left 
optic disk was markedl3 choked and soon became invisible because of an inter- 
vening exudate A ston3 hardness of the globe developed from increased intra- 
ocular pressure, and the left side of the nose became occluded bv a scabb3' adherent 
mass The right eve remained normal 

During this same time the patient became apathetic and drows3’ There 
developed a questionable facial paraRsis on the left but a definite and complete 
hemiplegia on the right The patient remained acutel3 ill for two weeks, after 
which the fev^er and pain disappeared and she began to improv e generall3V 
although the left e3e was completel3 dcstro3ed and the hemiplegia remained 

After thirt3 -three davs of hospitalization she was remov^ed to another part 
of the state, and I did not see her again until ilarch 2, 1938, or sev’en months 
after the onset of her svmptoms 

EXAMINATION 

Negative Findings — The abdomen, pelvis, heart and lungs were normal, the 
opinion on the last organ being eonfirmed bi^ roentgen examination The blood 
pressure remained at about 120 S3stohc and 70 diastolic The studies of the 
blood alvvais gave normal results, nev'er showing an3'' di^scrasia, but the white 
blood count of 8,200 did not increase with the elevation of temperature The 
hemoglobin content remained at 80 per cent The Wassermann and Kahn tests 
were negative 

The anterior sinuses were definite^ clear on transillumination, with the excep- 
tion of the left frontal sinus, where the light was obstructed by the superficial 
swelling It was noted specifically that the left antrum was clear 

Read at the Sixtieth Annual Congress of the American Lar3mgological Asso- 
ciation, Atlantic City, N J , Ma3’- 2, 1938 
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Positizc F,,:ciuas — ire \ariOU5 examinatiors jieiaed tlie follov mg' po 5 iti\e 
results . 

1 The patient ^^a5 adniittea T,\itn a temperature of 97 F v h’cu rapidh* rose 
to remain at 102 to 103 F for sei en caj s lov eri*ig to betveen 99 and 100 F 
:or the succetoing seien dajs ana then coming ac^n to normal for the remaining 
eighteen aa\s of her hosp talizatior 



Fig 1 — Sagittal ana cross section oi the area im. oh ed The shaded area 

represents the extent of the process 



Pig 2 — ^Area of bony absorption mdicated b} the arrov 

2 The urine contained sugar (A plus) acetone (-i plus) and diacetxc acid 
f-i plus) 

3 The sugar content of the blood was 298 mg per hundred cubic centimeters 

4 There was present within the left side of the nose the left ethmoid smus 
and the left orbit a rapidly grownng necrotic tumor v Inch within fort^-aght 
hours show ed evidence of ln^ oh ing tne meninges and the left frontal cortex 

5 On the fifth daj after the onset there was a complete moto'- parahsis of 
the right side of the bod} 
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6 Biopsies were made of tissues taken from the left lateral wall of the nose 
and later from the intraorbital mass The laboratorj reports concerning these 
specimens were as follows 

A Tissue from the nose “Ihe specimens are formed of iiecrobiotic tissue, in 
which are some glands, areas of abundant nuclear debris and perhaps some 
broken-down inflammatory cells A fairlj large number of septate and branching 
myceha of a fungus is infiltrating almost everj pait of the specimen The fungus 
cannot be definitely identified, it is probabK a species of Jiloniha or of Asper- 
gillus Cultural studj is necessar} There is no e\ idence of malignancy ” 

B Tissue from the orbit “The specimen is formed of necrobiotic muscle, 
fat tissue and a few nerve bundles Some small areas of inflammator\ reaction 
can be recognized There is no evidence of malignant tumor The fungus 
described in the tissue from the nose is present and is infiltrating all the tissue 
It IS abundant along the nerves Ihcre is no doubt in m 3 mind that this fungus 
IS responsible for the necrobiotic and inflammatory swelling Cultural studv is 
necessary to identif} the tvpe” 

7 The roentgcnograpluc report was as follows “Tlierc is a definite increase 
in density in the left ethmoid region, with blurring and loss of cellular outline, 
the other sinuses are clear The densitv w ithin the left orbit is increased ” 

DISCUSSION 

In the light of these findings the following points aie icMewed 

1 The patient had seveie diabetes 

2 She had lost 28 pounds (12 7 Kg) tvithin foiii months, with 
nothing to explain it except the diabetes 

3 She denied having had any illness until the onset of her piesent 
symptoms and specificall} stated that she had nothing wiong w'lth hei 
nose, sinuses or tyo. 

4 In the case of an appaiently 1101 mal peison, then, onh five davs 
elapsed fiom the onset of hei fiist symptom, namel}, a pain ov'ei the 
left eye, until she had a nonsuppuiative, lapidly developing, fulminating 
piocess, chaiacteiized by the foimation of a neciotic mass occluding 
the left side of the nose, the left ethmoid sinus, the left 01 bit and 
apparentl}' the left side of the inti acranial cavntj 

5 Within the same period of five days she had lost the lett eve 
and complete motoi paialysis of the right. side of the bod} had 
developed 

6 Within twent}-one days all acute symptoms had subsided leaving 
as their sequelae a lecedmg mass in the left side of the nose, the left 
ethmoid sinus and the left 01 bit, complete loss of the left eve and total 
motor paralysis of the right side 

TREATMENT 

1 Insulin was given every clav Although 160 units was administered the 
first day, the average daily dosage was about 75 units 
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2 High ^oltage loentgen theiapv directed antcnorl}^ at the left orbit was 
gnen in doses of 210 Behnken’s units on eight different occasions during the 
first two weeks 

3 Potassium iodide as a saturated solution was given in increasing doses for 
seienteen da\s after which a rash appealed and adininistiation of the solution 
was discontinued foi eight daj's \\hen it was resumed wnth minimum doses, 
another rash developed aftei four da 5 s, and the treatment W'as discontinued The 
initial daih’^ dose w'as 2 Gm , and the maximum, 9 Gm 

4 Of the miscellaneous forms of therapj there w^ere administered 

A Antimom and potassium tartrate, 5 cc on twm occasions 

B Fiftj per cent solution of dextrose for leaction to insulin 

C Sedatnes and other symptomatic treatment 



Fig 3 — Paraksis of the right aim and shoulder 
PRESENT CONDITION 

Eight months after the onset, the condition of the patient is as follows 
She can walk about the room but is for the most part confined to an arm 
chair The left ej'e is collapsed, degenerated and shrunken aw'ay from the nasal 
wall of the orbit There is a perforation about inch (1 27 cm ) m diameter 
in the anterior portion of the nasal aspect of the orbit, w'hich communicates 
w'lth the nose This w'as partially occluded by a sequestrum, but there w^ere no 
Signs of active inflammatory process or of mahgnancj Inspection of the nose 
reiealed the same sequestrum m the left middle and inferior meatuses 

A part of this degenerated bone rvas removed through the orbital perforation 
and seemed to be a cast of the remainder of the left ethmoid labvrinth and left 
middle turbinate Manipulation through the left side of the nose resulted in 
the removal of more sequestrum, until the whole area was clear and the under- 
Iving tissue appeared to be normal 





Fig 5 — Sequestrum in situ — tlie cjeball degenerated and retracted from the 
lamina papyracea 



Fig 6 — Sequestrum removed 
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A liglit was passed through tlie orbital perfoiation into tlic nose and inspec- 
tion under strong illumination carried out 

TIic riglit arm and shoulder arc still completclj paral 3 7cd, and the right leg 
functions with a spastic gait, otherwise the muscular function on the right has 
returned All reflexes on the right arc increased There arc no sensorj changes 
and no s^mptoms of intracrinial pressure 

COMMENT 

1 It IS assumed that this condition tvas a fulminating infection due 
to Moniha oi Aspeigillus because the original bactenologic studies 
showed an abundance of typical micioscopic forms and nothing else 
to account foi the condition On the other hand, reculture of this 
material on regular and special mediums show ed no growTh , conse- 
quently this assumption is not veiified 

2 It IS not known what was the exciting cause or wdiat part the 
diabetes played 

3 It IS not knowui why the process w'as arrested Certainh^ the 
treatment w'as empiiic 

4 It IS not know'll w'hat happened intiacranially, but the supposition 
IS that there w'as a localized lesion in the meninges and the posterior 
aspect of the frontal lobe In anj case, the left motor area was involved 
whereas the adjacent sensory and speech aieas w'ere not invohed 

5 The prognosis so fai has shifted three times 

A During the acute stage the condition w'as considered hopeless 

B During the convalescence from the acute stage the prospect for 
recovery from the acute condition w'as considered fair, but recurrence 
was thought possible The left eye w'as destroyed, and there was com- 
plete hemiplegia on the right 

C At the present time the possibility of a recurrence of the acute 
condition seems doubtful There is permanent loss of the left eye In 
spite of the lack of demonstrable motor function in the right arm and 
shoulder, it seems possible that all motor function may return 



RECOVERY OF A PATIENT WITH TYPE III 
PNEUMOCOCCUS MENINGITIS OF 
OTITIC ORIGIN 

JULIUS GUBXER, MD 

BROOK L\ X 

T3pe III pneumococcus meningitis is a disease so uniformly fatal 
that It appeals of paiticular inteicst to lepoit a complete recoveiy 

B B, a boj aged SjX }cais, A\as first admitted to the hospital on Oct 9, 1937 
The mother stated that two weeks pre\ioush the child had complained of pain in 
the right eai, fci which ear diops w'ere gnen and the child put to bed The 
pain subsided in three da 3 s, and the patient w'as w'ell theieafter until three daj’^s 
before his admission, when he again complained of pain in the right ear The 
pain W'as accompanied by malaise The temperatuie w'as 103 F Tenderness 
and sw’elling were present behind the right ear 

On admission there was tenderness o\ei the right mastoid, wdnch w'as more 
marked over the z 3 gomatic region There W'as postauncular swelling, with dis- 
placement of the auiicle and sagging of the superopcstenor canal wall There 
W’as a mucopurulent discharge from the external auditory canal The temperature 
W'as 103 6 F The leukocyte count was 19,000, wnth 90 per cent of poB'-morpho- 
nuclear cells The urine was normal 

Immediate mastoidectomy was advised It w’as performed the same afternoon 
A postauncular incision w'as made extending dowm to the periosteum As soon as 
the periosteum ovei the antrum w’as ele\ated, a gret deal of pus W'elled up 
through a perforated cortex The lesion in the cortex extended forw’ard tow’ard 
the z3’goma The cells were filled w’lth pus, but the intercellular structure was 
not destro 3 ’ed The tegmen antri w'as soft, and w’as removed The dura w’as 
normal in appearance Culture of pus from the mastoid 3 ’ielded Pneumococcus 
type III 

The postoperative course w’as uneventful Four days after die operation the 
sutures w'ere removed, the mastoid wound w'as clean From October 14 the 
patient w’as afebrile, and he w’as discharged apparently w'ell on October 19, ten 
days after admission 

The day after his discharge the child had a frontal and occipital headache and 
vomited The next day (October 21) he appeared comfortable and did not com- 
plain, although he had a congested phar 3 ’nx, subacute tonsillitis and an inflamma- 
tion of the left ear Two days later the mastoid w’ound was dressed and w’as 
found to be clean On October 24 he again complained of severe frontal headache, 
and finally, on October 25, he was readmitted to the hospital acutely ill The 
temperature w’as 1024, and he complained of severe frontal headache 

From the Oto-Laryngologic Service of the Israel-Zion Hospital, Samuel 
J Kopetzky, M D , director 

The careful laboratory studies were performed under the direction of Dr L 
Rosenthal, director of laboratories at the Israel-Zion Hospital 
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Examination disclosed slight pufiincss o\cr the rygoma, the mastoid wound 
being clean The neck was slightly rigid, and there was a questionable Kernig 
sign The deep reflexes were h}peractivc, the abdominal and the cremasteric 
reflexes were present The Babinski sign was absent The examination otherwise 
gave negatne results The eyegrounds were normal 

Roentgenograms of the petious pjramid taken the da\ of admission were 
unsatisfactorj Roentgenograms of the mastoid taken the next day were inter- 
preted as follow’s “The left mastoid show's no evidence of pathologic change 
On the right, most of the cells arc absent, although there arc a few cells in tlie 
posterior region of the bod} and the area of the tips There is no csidcnce of 
any breaking through of the tegmen The w'all of the sinus is clcarlj demarcated ” 
Spinal tap, performed the same da}, }ielded cloudv fluid under increased 
pressure (32 mm of mercury), 20 cc being w'lthdrawn Daily lumbar punctures 
were performed thereafter, from IS to 25 cc being rcmo\ed The spinal fluid 
findings, as W’ell as other laboratory data, including tcmperatuie and total and 
differential leukoc}te counts throughout the clinical course, arc presented in the 
table Cultures of the spinal fluid }ieldcd Pneumococcus t}pc III on three occa- 
sions (October 30, November 7, No\ ember 30) 

Sulfanilamide therapy was instituted on October 25, doses of 40 grains (2 6 Gm ) 
being given dailv Frequent small transfusions were gnen, as indicated in the 
table, totaling 510 cc in three weeks 

Surgical exploration was contemplated, but it was not carried out immediately, 
because of a seeming improvement obtained b} spinal tap and administration of 
sulfanilamide 

Clinically the patient appeared comfortable during the first few da}s, the 
only new development being the appearance of a morbilliform rash over the chest 
and shoulders on October 28, possibl} due to sulfanilamide, although sulfanilamide 
rash most often occurs about ten da}s after administration of the drug 

In view, how'ever, of the persistence of meningeal signs and an increase in the 
cell count of the spinal fluid, it was decided to explore the mastoid w'ound On 
November 2 the old w'Ound was reopened and w'as enlarged over the zygoma, in 
which a few cells containing granulations were found The z}goma was entirely 
exenterated The inner table over the temporosphenoid lobe, the cerebellum and tlie 
lateral sinus w'as remo\ed This w'as veo' soft and necrotic in spots, no bone 
being preserved except that of the petrous pyramid and the labyrinth The 
operative diagnosis W’as probable osteomyelitis of the inner table of the mastoid 
No histologic examination, however, was made 

After the operation the patient improved rapidly By November 6 the spinal 
fluid was found to be clear, and it remained intermittently clear thereafter The 
patient improved clinically, and he was afebrile after November 18, rigidity of tlie 
neck and the Kernig sign also disappearing about this time The operative wound 
healed uneventfully, and the patient was discharged, apparently entirely well, on 
December 2 

COMMENT 

It IS fortunate indeed that pneumococcic meningitis is an infrequent 
disease, for results of treatment heretofore have been most discoui- 
agmg In a study of 468 cases observed during a ten year period in 
the state charity hospital of Louisiana, Tripoli^ repoited an incidence 

1 Tripoli, C J Bacterial Meningitis A Comparative Study of Various 
Therapeutic Measures, JAMA 106 171 (Jan 18) 1936 
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of 111, 01 23 7 pel cent, of cases of pncumococcic meningitis, in 8 of 
which the oiganism was Pneumococcus type III In these 111 cases 
there was only 1 icco\ei\, the condition in this case not being due to 
the t}pe III pneumococcus Nc.il - found 66 cases of pncumococcic 
meningitis m a senes of 1 259 cases of meningitis In 8 of these the 
disease w^as due to Pneumococcus hpe III Of the last 100 cases of 
meningitis leported to the Xew Yoik cit\ department of health, 22 
were cases of pneumococcic meningitis, the moitaliti was 100 per cent 
Neap informed me that m hei extensne cxpeiience she has seen no 
recovenes from t}pe III pneumococcus meningitis 

OTITIC ORIGIN or PNCUMOCOCCIC MENINGITIS 

In a recent compiehensne studi, Neal ' and hei colleagues found 
that in 75, or 35 per cent of 214 cases ot pneumococcic meningitis 
the condition was of otitic oiigin oi arose m the paianasal sinuses 
“Type III was most commonh found in meningitis secondary to otitis 
media, mastoiditis and sinusitis ” In 35, oi 75 pei cent of 47 cases of 
type III pneumococcus meningitis the condition was of otitic origin oi 
aiose m the paranasal sinuses, cases of t\pe III pneumococcus menin- 
gitis comprising 55 per cent of all cases of meningitis of otitic oi sinal 
origin 

Williams,® analy7ing 597 cases of meningitis in which the condition 
was due neither to meningococci noi to tubercle bacilli, emphasized the 
otitic backgiound, concluding that “the gieat ma]oiit\ of these cases 
occur after middle ear and sinus infections 

PREVENTION OE TYPE III PNEUMOCOCCUS MENINGITIS 

The giavity of meningeal infection due to the t}pe III pneumo- 
coccus, once established, has led quite pioperl} to an attempt at 
prophylaxis b} more adequate treatment of the antecedent otitis 
Shambaugh ® urged energetic suigical attack on the infected mastoid 
when beginning meningitis is suspected, recommending thorough drain- 

2 Neal, J, in Tice, F Practice of kledicinc, Hagerstown, Md , W F 
Prior Company, Inc , 1920, vol 10, chap IS, p 255 , cited by Goldstein, H I , and 
Goldstein, H Z Pneumococcus Meningitis and Endocarditis, Internat Clm 
3 155 (Sept) 1927 

3 Neal, J Personal communication to the author 

4 Neal, J , Jackson, H W, and Applebaum, E A Comprehensive Study of 
Meningitis Secondary to Otitic or Sinus Infection, Ann Otol , Rhm & Laryng 
43 658 (Sept) 1934 

5 Williams, A W Bacteriology of Meningitis Following Otitis Media and 
Related Infections, Ann Otol, Rhm & Laryng 43 667 (Sept) 1934 

6 Shambaugh, G E , Jr The Surgical Treatment of Meningitis of Otitic 
and Nasal Origin, JAMA 108 696 (Feb 27) 1937 
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age and wide exposuie of the duia ovei the tegmen of the middle ear 
and mastoid Kopetzky ’ likewise i ecommended “Where m an otogenic 
lesion meningeal involvement is smmised , the smgical lemoval of 
the entile visceial side of the temporal bone is indicated as far as that 
IS smgically possible ” 

The fiequent inadequac}^ of smgical piocedmes alone m the treat- 
ment of type III pneumococcus otitis has stimulated an attempt to 
increase the resistance of the host by active immunization Goldman 
and Herschbeigei,® using autogenous type III pneumococcus vaccine, 
1 educed the incidence of mtiacianial complications and thereby the 
moitality of acute mastoiditis due to Pneumococcus type III from 
32 5 per cent to less than 10 pei cent 

REPORTED RECOVERIES FROM PNEUMOCOCCIC MENINGITIS 

The lesion established, neither smgical tieatment nor immunization 
is of any considerable avail Mortality for all types of pneumococcic 
meningitis is extremely high, m some large senes up to 100 per cent 
Otitic pneumococcic meningitis is of paiticular severity Kolmer ® in 

1926 reviewed his expeiiences over a seven year peiiod with 41 cases 
of pneumococcic meningitis of otitic or nasal origin, in all of which 
the patients died 

Goldstein and Goldstein,^® reviewing the literature to 1927, estimated 
that there are on recoid about 150 lecoveiies fiom pioved pneumococcic 
meningitis Reveno and McLaughlin listed 15 additional lecoveries, 
including 1 m a case of their own, leported by various authors from 

1927 to 1934 Meitms and Meitms,^- m a recent survey of the 
literature for the past fifteen yeais, found reports of 30 lecoveries 
from pneumococcic meningitis 

Recovery has been attributed to vaiious measuies, no one of which, 
however, has been successful except in isolated instances These 
measures include 

7 Kopetzky, S J Newer Concepts of Otogenic Meningitis, Laryngoscope 
45 827 (Nov ) 1935 

8 Goldman, J L, and Herschberger, C Vaccination Against Intracranial 
Complications Following Mastoiditis, JAMA 109 1254 (Oct 16) 1937 

9 Kolmer, J A Chemotherapy and Serum Therapy of Pneumococcus and 
Streptococcus Meningitis, Arch Otolaryng 3 481 (June) 1926 

10 Goldstein, H I , and Goldstein, H Z Pneumococcal Meningitis and 
Endocarditis, Internat Chn 3 155 (Sept) 1927 

11 Reveno, W S , and McLaughlin, N Pneumococcus Meningitis Recov- 
ery with Felton’s Serum, Ann Int Med 7 1027 (Feb ) 1934 

12 Mertins, P S , and Mertins, P S , Jr Meningitis Due to the Type IV 
Pneumococcus with Recovery, Arch Otolaryng 25 657 (June) 1937 
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1 Forced spinal and cisternal drainage (Globus and Kasanin,’'* Bedell,^ ‘ 
Mej^er i®) 

2 Use of lioinologous pneuinocccciis antiserum (Williams,'' Rc\eno and 
McLaughlin, HarkaAyi®) 

3 Use of nonspecific serum, antipncumococcus and antimenmgococcus (Ca\c- 
nagh,ii Steinholz and Gleich i®) 

4 Administration of etlijllndrocuprcinc Indrochloride U S P (Ratnoff and 
Litvak i’®) 

5 Use of ^arlous antiseptics intraspiinlli — mcthenammc (Roussel,-® Bratesco 
and Moga,-i mercurochrome (Mc'Vskill --) and acnflavine Indrochloride (Fleisch- 
mann -3) 

6 Notts treatment with enemas of potassium permanganate solution 
(Weinberg "0 

Spontaneous reco\eiy has been lepoited (Ra\enel 

That these measuies aic most often mcfiectual is shown by Kolmer 
and Idziimi,"® who treated 11 patients wuth mtraspinal injections of 
ethylhydrocupreine h} drochloride U S P alone or in combination 

13 Globus, J H, and Kasamn, J I Pneumococcic (Tjpe IV) ^Icningifis, 
J A M A 90 599 (Feb 25) 1928 

14 Bedell, C C Pneumococcic Meningitis Report of a Case with Recov- 
ery Following Cisternal Drainage, J A M A 102 820 (March 17) 1935 

15 Mejer, P R Pneumococcic Meningitis Report of a Case with Recov er> 

Following Cisternal Drainage, JAMA 105 1844 (Dec 7) 1935 

16 Harkavy, J Pneumococcic Meningitis Recoverj with Serum Therapj, 

J A M A 90 597 (Feb 25) 1928 

17 Cavenagli, J B Recovery from Pneumococcal Meningitis, J Larjng S- 
Otol 48 337 (May) 1933 

18 Steinholz, R , and Gleich, Iil Pneumococcus (Tj'pe III) iMeningitis 
Recovery, JAMA 105 795 (Sept 7) 1935 

19 Ratnoff, H L, and Litvak, A kl Pneumococcus Meningitis Treated 
with Morgenroth’s Optochin Hydrochloride Report of a Case with Recoverj, 
Arch Pediat 43 466 (July) 1926 

20 Roussel, A E Pneumococcal Meningitis Simulating Diabetic Coma with 
Recovery, Atlantic M J 30 159 (Dec) 1926 

21 Bratesco, V , and Moga, N Oto-mastoidite aigue pneumococcique gauche 
avec menmgite pneumococcique, operation, guerison, Ann d’oto-laryng , June 1936, 
p 574 

22 McAskill, J E Treatment of Purulent Leptomeningitis Secondary to 
Otitis Media, Ann Otol , Rhm & Laryng 35 502 (June) 1926 

23 Fleischmann, O Zur Frage der Sero- und Chemotherapie der otogenen 
und rhinogenen Meningitis, Kim Wchnschr 1 217 (Jan 28) 1922 

24 Weinberg, M H Case of Pneumococcus (Type III) Meningitis Treated 
with Potassium Permaganate, Recov'ery, J Nerv & Ment Dis 74 38, 1931 

25 Ravenel, S F Spontaneous Recovery from Pneumococcal Meningitis 
Report of a Case in a Newborn Infant, South M J 29 86 (Jan ) 1936 

26 Kolmer, J A , and Idzumi, G Chemotherapeutic Studies with Ethylhy- 
drocuprein and Mercurophen in Experimental Pneumococcus Meningitis m Rab- 
bits, J Infect Dis 26 355 (April) 1920 
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With homologous antiserum, without a single recovery Musser 
leported 18 cases of pneumococcic meningitis m which the condition 
was tieated b} combined cisteinal and lumbar puncture, lavage and 
injection of seinm, all of which teiminated fatally Tripoli^ likewise 
had no success with anj of these measuies, only 1 lecovery occurring 
in 111 cases of pneumococcic meningitis 

Tripoli,^ Mussel and Xeal have all varned of the dangers of 
indiscriminate use of heioic measures, such as intrathecal medication with 
various chemicals and cisteinal drainage Tiipoh reported that several 
deaths occuired so quickly aftci mtraspinal administration of a chemical 
agent, such as ethjdh} di ocupreine hydrochloi ide U S P or one of 
various antiseptics, that this piactice was discontinued Musser and 
Neal emphasized the dangei of cisternal tap, Neal citing from 25 to 30 
deaths caused b} cisternal puncture Neal and her colleagues ^ stated 

the most important therapeutic factor, aside from the removal of the 
primary foci of infection, is adequate drainage of the cerebrospinal fluid Unless 
there is blocking, this can be accomplished by lumbar puncture There is no 
evidence that tiie more radical forms of drainage are more effective A greater 
number of reco\ cries has followed ordinary spinal drainage than any other form of 
treatment 

RECOVERY FROM TYPE III PNEUMOCOCCUS MENINGITIS 

Of all the types of pneumococcic meningitis, that caused by Pneumo- 
coccus type III IS the most severe Its seventy is probably due both 
to the greater pathogenicity of the oiganism and to the fact that the 
disease is most often of otitic oiigin, otogenous meningitis in general 
offering a particularly poor prognosis Furthermore, specific antiserum 
has not proved as effectual against type III pneumococci as it has 
against other types, such as type I 

In all, there have been reported only 5 recoveries from this type of 
pneumococcic meningitis Allman recently reported a lecovery and 
found 4 other cases in reviewing the literature In his case meningitis 
occurred aftei radical mastoidectomy and labyrinthectomy for chole- 
steatoma with long-standing otitis and labyrinthitis Allman stated 
that the organism in his case, and probably in the case of other reported 
recoveries, was of low virulence In the case reported by Stemholz and 
Gleicli^® meningitis occurred in the course of post-traumatic subacute 
purulent otitis media The meningitis was mild, the cell count of the 

27 Musser, J H Treatment of Acute Infectious and Contagious Diseases, 
J A M A 88 1125 (April 9) 1927 

27a Musser, J H m discussion on Tripoli i 

27b Neal, J B , in discussion on Tripoli ^ 

28 Allman, C H Meningitis Due to the T 3 Te III Pneumococcus, Arch. 
Otolaryng 25 653 (June) 1937 
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spinal fluid i caching only 200 per cubic millimeter The organism was 
of greatly attenuated -Miulencc, since mice into which specimens of 
spinal fluid fiom the patient were injected did not die 

In these cases, then, recovery is to be asciibed to the low Mrulcnce 
of the organism and to an increased lesistancc of the host established 
in the course of a long-pieccdmg otitis Kopet7ky ' rcmaiked 

The verj" poorest results from meningitis arc found in those cases in -which 
mastoidectoinj was nccessaij during the first week of tlie middle car infection 
Obviously the stormy and alarming clinical picture makes ncccssarj the carl} 
mastoidectomy, and the storm} clinical picture heralds the achent of the menin- 
gitis The mastoidectom} per se seems not to inhibit the development of a 
meningeal lesion Cases which occur as sequelae of middle car chronicitics arc 
again to be comprehended as of a different origin and different nature 

The case lepoited here falls m the fiist of these categories, the 
meningitis following rapidl}-- on acute mastoiditis for which simple 
mastoidectomy had been pci foi med 

In view, theiefore, of the scveic nature of the meningitis in this 
case. It IS of inteiest to inciuiie into the measures which maj have 
contributed to the cure These included a daily lumbar tap vith 
drainage to lelieve piessuie, a procedure lecommended by Neal, as has 
been noted Small blood tiansfusions were gnen, as advocated by 
Kopetzky, and complete eradication of the possible focus was per- 
formed In addition, sulfanilamide thcrap) was employed 

USE or SULEANILAMIDE TOR PNEUMOCOCCIC lAEECTIONS 

Rosenthal-® found sulfanilamide a potent theiapeutic agent in the 
treatment of expeiimental pneumococcic infection with viiulent stiains 
in mice, in rabbits and paiticulaily in lats The curative action was 
most evident with tj'pe III pneumococcus infections Rosenthal con- 
cluded that “up to the present time no other compounds have been 
found as effective against pneumococcic infections as sulfanilamide ” 

Gross and Cooper®® also obtained favoiable results with sulfanil- 
amide m treating type III pneumococcus infections in lats 

Long and Bliss repoi ted 

29 Rosenthal, S M Studies in Chemotherapy Chemotherapy of E'^pen- 
mental Pneumococcus Infections, Pub Health Rep 52 48 (Jan 8) 1937 Rosenthal, 
S M , Bauer, H , and Branham, S E Comparative Studies of Sulphanilamide 
Compounds in Experimental Pneumococcus, Streptococcus and Meningococcus 
Infections, Pub Health Rep 52 662 (May 21) 1937 

30 Gross, P , and Cooper, F B Efficacy of />-Ammobenzenesulfonamide m 
the Experimental Type III Pneumococcus Pneumonia of Rats, Proc Soc Exper 
Biol & Med 36 225 (March) 1937 

31 Long, P H , and Bliss, E A The Use of Para-Aminobenzine-Sulphana- 
mide (Sulphanilamide) or Its Derivatives in the Treatment of Infections Due to 
Beta Hemolytic Streptococci, Pneumococci and Meningococci, South M J 30 479 
(May) 1937 
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Oui experience in the treatment of clinical pneumococcal infections in human 
beings has been pnmaril}'- limited to those of the middle eai and mastoid Our 
obsei rations tend to show that sulfanilamide has about one half the chemo- 
therapeutic effect m pneumococcal infections that it has in hemolytic streptococcal 
infections of the middle cai and mastoid 

Mertins and Met tins i ecentl) i eporled a case of unclassified type 
IV pneumococcus meningitis of otitic origin in which the patient recov- 
ered aftei sulfanilamide theiaji}' 

The mode of action of sulfanilamide is still mooted Rosenthal 
stated 

The bacteriologic and bactericidal action of sulphonamide on pneumococci m 
vitro IS adequate to explain its chemothei apeutic effect m animals The natuie of 
this action m vitio is unusual in that tlie drug is not an antiseptic in the usual 
sense 

Long and Bliss, howe^el, lemaiked 

We can only conclude that a change takes place in the organism which renders 
them susceptible to phagocytosis, but the nature of this change is still unknown 
Ceitamly we have no evidence that the bacteiiostasis observed m vitio plays an 
important role m vivo It is unpoitanl to note, howevei, that the change brought 
about by the sulfanilamide therapy is not instantaneous, but lequires a period of 
several hours before it begins to develop This suggests the possibility of a 
union between the organism and chemical by which a marked change m the 
metabolism of the streptococcus is brought about We believe that sulfanilamide 
exerts its action upon the stieptococci lathei than upon the leucocytes 

Branham and Rosenthal found that the cuiative effect of sulfan- 
ilamide 01 of homologous antiseium alone on experimental pneumococci 
infection m mice is gieatly enhanced by the combined use of seium 
and sulfanilamide 

Long and Bliss have emphasized the impoitance of adequate 
dosage checked by estimation of the concenti ation of sulfanilamide in 
the blood, a level of fiom 8 to 10 mg pei bundled cubic centimeters 
being desirable foi full thei apeutic effect The dose of from 40 to 60 
grains (2 6 to 3 9 Gm ) daily used in this case accords with Long and 
Bliss’s recommended dose foi childien weighing fiom 25 to 50 pounds 
(113 to 22 7 Kg) Sulfanilamide deteiminations by the method of 
MarshalP^ showed concenti ations of 5 88, 1014, 9 5 and 922 mg per 

32 Rosenthal, S M The Effect of p-Anunobenzine Sulphonamide on Pneu- 
mococci m Vitro, Pub Health Rep 52 192 CFeb 12) 1937 

33 Branham, S E , and Rosenthal, S M Sulphamlamide, Serum and Com- 
bined Drug and Serum Therapy m Experimental Meningococcus and Pneumo- 
coccus Infections m Mice, Pub Health Rep 52 685 (Alay 28) 1937 

34 Marshall, E K, Jr, Emerson, IC, and Cutting, W C Paia-Amino- 
benzenesulfonamide Absorption and Excretion, Method of Determination in 
Urine and Blood, JAMA 108 953 (March 20) 1937 
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hundred cubic centimeters of blood Values foi the spinal fluid were 
of a similar range, the concentrations on two occasions being 8 18 and 
4 18 mg per hundred cubic centimeters Marshall and his colleagues 
showed that sulfanilamide is absorbed completely fiom the gastro- 
intestinal tract in four houis and is found m the spinal fluid (as well 
as in other body fluids) in onh slightly lowei concentrations than m 
the blood within a few hours of administration They suggested, there- 
fore, that the drug be given orally when its presence in the cerebrospinal 
fluid IS desired 

USE or BLOOD TRANSFUSIONS 

Sulfanilamide has occasionally been indicated for its deleterious 
effect on hemoglobin Frequent estimations of total hemoglobin content 
and methemoglobin content were therefore made throughout the course 
of the illness The highest levels of methemoglobin were found m 
the first week of illness, namely, 1 7 and 1 1 Gm per hundred cubic 
centimeters of blood Later estimations varied from 02 to 0 7 Gm 
The total hemoglobin content, initially 14 Gm , fell during the 
course of the meningitis to 9 or 10 Gm , and frequent transfusions of 
whole blood were given to maintain the hemoglobin lerel, a total of 
510 cc in seren doses being given during a three week period 

Kopetzky ' has indicated that transfusion may be of direct value 
in the treatment of purulent meningitis In studying the effect of the 
transfusion on the chemistr}'' of the cerebrospinal fluid, he found 

the transfusions seemed to bring the pn toward the normal, increase 
the chlorides and carbonates and markedly lessen the lactic acid content of the 
fluid In other words there seems to be a trend toward the normal 

chemical content produced in the pathologic fluid bj' transfusion of whole blood 


CONCLUSIONS 

When the presence of otitic meningitis is suspected, it becomes of 
prime importance that every possible focus in the component parts of the 
temporal bone be first surgically removed It is almost impossible 
to localize these foci macroscopically , therefore, the removal of prob- 
ably diseased areas should be made as far and as wide as possible 
Thereafter the use of chemotherapy and the giving of support to the 
tissues by transfusion are in order Regarding chemotherap) , 
sulfanilamide appears to be a valuable agent in the treatment of 
type III pneumococcus meningitis Oral administration is satisfac- 
tory, as sulfanilamide is distributed almost evenly through all body 
fluids, including the spinal fluid Adequate doses are necessary for 
full therapeutic effect and should be given with the object of main- 

35 Kohn, S E Anemia During Treatment with Sulfanilamide, JAMA 
109 1005 (Sept 25) 1937 
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taming a concentration level in the blood of fiom 8 to 10 mg per 
hundred cubic centimeteis 

Since type III pneumococcus meningitis is most frequently of 
otitic or smal origin, the most piomismg approach is to be sought 
m prophylaxis by adequate suigical treatment fortified by injection 
of type III pneumococcus vaccine, as recommended by Goldman 

Once the lesion is established, sulfanilamide therapy appears to 
offer the gieatest specific benefit It should be supplemented by daily 
spinal diamage to relieve piessuie and by fiequent small blood trans- 
fusions Type III pneumococcus antiseium may also be of some 
value, and there is evidence that the effects of sulfanilamide and serum 
are additive 



Progress in Otolaryngology 

Summaries of tlie Bibliographic Matenal Available m the 
Field of Otolaryngology 


THE PARANASAL SINUSES 
SA1\IU1:L SALINGER, MD 

CHICAGO 

The otolaiyngologic Iiteiahiie for 1937 still manifests a trend toward 
consei vatism m tieatment Operations on the sinuses arc becoming 
more standardized, and thcic are fewer variations of the well knowm 
procedures Opeiative failures aic being bi ought into the open for 
discussion, and as a result one maj expect a dealer conception of the 
indications and limitations of the laiious opeiations 

There have been more reports on osteomyelitis than in former 
years, and the subject of fiactures iinohing the sinuses is thoroughly 
discussed in several interesting ai tides Interest m the latter will doubt- 
less increase because of the large numbers of automobile accidents 

ANATOMY-EAIBin OLOGY 

Honda ^ has ivritten three papeis on the anatomic structure, the 
histologic appearance and the embryologic development of the sinuses, 
his studies being based on seiial sections of 52 Japanese embryos 
ranging from 7 to 40 weeks m age While most of the facts dis- 
closed have long been knoivn, some points arc bi ought out ivhich 
should be of general interest Honda finds that the epithelium of the 
meatuses which begins forming in the eighth iveck is alread}’’ ai ranging 
itself in layers and increasing m height In the eleventh \vcek sub- 
epithelial capillaiies are seen m the lespnatoiy region wdiich aie the 
beginning of the formation of “sivell bodies ” In the twelfth week 
the capillaries m the mesenchyme in the vicinity of the perichondrium 
are distinct, as are those about the developing periosteum Cilia appear 
on the epithelial cells of the rudimentaiy maxillary sinus in the four- 
teenth week The epithelium differentiates into layeis about the 

1 Honda, T Entwicklungsgeschichtliche Studien uber die Nebenhohlen der 
Nase bei menschlichen Embryonen, Nagasaki Igakkwai Zassi 15 1144 (July 25 ) 
1937, Histologische Studien uber die Nebenhohlen der Nase bei menschlichen 
Embryonen, ibid 15 1381 (Aug 25) 1937, Beziehungen der Nasennebenhohlen 
der japanischen Embryonen mit der ausseren Nase, dem Schadel und ihrer eigenen 
nachsten Umgebung, ibid 15 1397 (Aug 25) 1937 
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nineteenth week, but globlet cells do not appear until the end stage 
of the embiyo The anlage of the mucous glands can be seen in one 
cornel of the primitive maxillaiy sinus in the ninth week, however, 
it is not until the fouiteenth week that the glands become biancked into 
typical tubuloacmous form The authoi desciibes the appeal ance and 
deielopment of the various meatuses and tuibinals, showing the various 
stages of then growth and their i elation to the development of the 
sinuses Discussing the appeal ance of the most anterior ethmoid cells, 
Honda states that he saw no indication of a frontal sinus ever develop- 
ing from these cells His specimens all showed the frontal sinus 
arising from the frontal recess, which appears m the eighth week and 
begins pouching in the thirteenth or the fourteenth week Its shape is 
extiemely variable and its growth much slower than that of the first 
three ethmoid cells, which also arise from the frontal recess 

The general direction of giowth of the frontal and ethmoid sinuses 
IS forwaid, that of the maxillaiy and sphenoid sinuses, backward 
The author points out that at the end of the embi 3 '-onal period the 
sinuses are found to have developed to var}ing degiees, but never 
does a solitary cell develop fiom one sinus or cell nor does a cell 
become entirely isolated fiom the beginning Up to the twentieth week 
the various sinuses and cells maintain their infantile shape From the 
tv enty-eighth week on they gradually take on more complicated forms 
Despite the variety of shapes and sizes which they assume, their original 
points of origin, namely, the fiist and second principal folds, are neaily 
always uniform 

Blau 2 presented befoie the fifty-ninth annual congress of the 
American Laiyngological Association a number of inteiesting congenital 
anomalies of the nose which weie associated with displacement of the 
lids and eyeball In 1 patient theie was no evidence of a mucosa-lmed 
cavity that might have lepresented the antrum In several other 
patients a mucosa-hiied cavity was found with its duct displaced or 
entirely absent Speculation as to the source from which the mucosa 
was derived led to the observation that “lacking embryological data, 
one might imagine a nasal duct attached above directly to the upper 
canaliculus or to a rudimentary sac, the lower canaliculus being entiiely 
absent ” 

Roentgen studies of the sinuses during infancy and eaily childhood 
by ICnutsson® revealed the following facts In the nevborn the 
ethmoid portion of the nose forms two thirds of the total height of the 

2 Blair, V P Observations on Sinus Abnormalities in Congenital Total and 
Hemi- Absence of the Nose, Ann Otol , Rhin & Laryng 46 592 (Sept ) 1937 

3 Knutsson, F Sinuses During the First Years of Life, Nord med tidskr 
13 606 (April 17) 1937 
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nasal cavities and the maxillary sinus one third, in the adult they are 
equally divided, because the maxillary sinus, growing more rapidl}, 
attains its full height thiough its growth downward, uhile at the same 
time the choanae aie inci easing m height Knutsson, like Honda, calls 
attention to the embryologic fact that the sphenoid sinus is really a 
pinched-off portion of the nasal cavity pioper, A\hereas all the other 
sinuses de^elop fiom lecesses m the primitive lateral nasal wall 

Ennis'* has wiitten an illuminating article, profusely illustrated, 
which demonstiates the variations in the size of the maxillar} sinus 
and its pockets oi extensions in i elation to the nasal cavity and the 
teeth This article is developed along the lines of a prc\ious communi- 
cation by the same author hut is ^Mltten pai ticularl}' for the benefit 
of the orthodontist and the general dentist The significance of the 
alveolar, palatine, zygomatic and infraorbital extensions as veil as 
the exceptional tuberosity and intermolar extensions is elaborated with the 
idea of demonstiating how to differentiate these spaces fiom c}sts or 
areas of softened bone in i elation to the teeth Incorrect diagnoses 
have often been made because of insufficient knowledge of the \ariations 
mentioned and of their roentgenographic appearance The author 
shows the value of the occlusal roentgenogram and gives detailed 
directions for the technic Roentgenograms taken in three positions are 
shown, each of which delineates a particular portion of the sinus and 
fuinishes information not obtainable in the usual projections Ennis 
points out the importance of showing the typical Y formed b) the 
nasoantral w’^all at the point where the nasal cavity continues anteriorly 
while the anterior w^all of the sinus curves aw’^ay from it in a lateral 
direction The recognition of this line is of great assistance in differen- 
tiating alveolar extensions of the sinus from a cyst in tins region 
Nutrient canals are also located so that they may not be mistaken 
for pathologic changes in the bone 

Mangabeira-Albernaz ° expi esses surprise that textbooks fail to 
mention the maxillofiontal canal Even Zuckerkandl, Hajek and Gruen- 
wald make no refeience to this structure Bryan is credited with the 
first description of it, and Vilar Fiol, with the first extensive study 
It is described as a deep groove or incomplete bony canal directly 
connecting the frontal and maxillaiy sinuses Fillibrowm studied the 
structure at the suggestion of Bryan and stated that the “infundibulum 
instead of ending in the middle meatus continues downward in the 

4 Ennis, L M Roentgenographic Variations of the Maxillar}^ Sinus and 
the Nutrient Canals of the Maxilla and the Afandible, Internat J Orthodontia 
23 173 (Feb) 1937 

5 Mangabeira-Albernaz P O conduto maxilo-frontal, Rev oto-laring de 
Sao Paulo 4 373 (Sept -Oct ) 1936, Le canal maxilo-frontal, Rev de larvng 58 
77 (Jan) 1937 
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foim of a semicanal ending diiectly in the maxillaiy ostium” Fiol 
found the canal piesent m 20 per cent of 140 patients examined The 
authoi, howevei, in a series of 68 patients found only 2 m whom 
theie was a stiucture which confoimed to that described by Fiol In 
both instances the maxillaiy end of the canal was discovered m the 
couise of a ladical opeiation on the antrum through a clump of granu- 
lation tissue m the posteiioi superior part of the nasoantral wall just 
above the ostium, which when cleared away levealed a depiession or 
fossa A sound passed into it slipped readily forward and upwaid 
and was demonstrated loentgenogiaphically to have reached the frontal 
sinus The clinical significance of the finding lies m the fact that unless 
the canal is fieed of all pathologic tissue one may expect a recurrence 
of the symptoms for which the original opeiation was done 

Roentgen studies of 102 Japanese skulls (i e , 204 sinuses) by 
Muiai® disclosed a higher incidence of double fiontal sinuses than in 
the white i ace, viz , 6 8 per cent as against 2 5 per cent He found 
as many as 5 sepaiate fiontal sinuses m one head The first, or 
primary, sinus is moie medial and highei than the second, or accessory, 
sinus, which is usually broader and deeper The piimary sinus always 
opens into the fiontal recess, as do most of the accessory sinuses, 
although m several instances the latter open into the infundibulum or 
the recessus bulbans The authoi found symmetric sinuses m most 
specimens 

Mangabeiia-Albernaz ‘ considers that in a tiue accessory sinus the 
cavity must have a sepaiate duct leading into the nasal cavity He 
cites 2 cases, in 1 of which the accessory cavity was posterior, wheieas 
in the othei it was lateral, to the true frontal sinus 

Abnormalities of the crista galli as a cause of headaches was the 
basis of an investigation by Borghesan ® He observed that the per- 
sistence of headache after cure of sinusitis was associated with roent- 
genographic evidence of an inflammatory process involving the crista 
galh, which m many instances was formed of diploic bone and occa- 
sionally even contained an air cell The headaches were usually fronto- 
temporal In a series of observations, clinical, i oentgeiiographic and 
anatomic, he found diploic cristae in 54 per cent and pneumatic cristae 
in 0 5 per cent of all cases He believes that the close relation of this 
structure to the meninges and the fiontal, ethmoid and sphenoid bones 

6 Mural, Y Zur Keniitnis der sogenannten verdoppelten Stirnhohlen. Sei-I- 
Kai M J (Abstr Sect ) 56 8 (Feb ) 1937 

7 Mangabeira-Albei naz, P Da duplicidade do seio frontal, Rev oto-lanng 
de Sao Paulo 4 459 (Sept -Oct) 1936, Sinus frontal double, Ann d’oto-laryng , 
May 1937, p 426 

8 Borghesan, E Anomalia deirapofisi “crista galli” considerata quale 
probabile fattore di cefalea, Riv oto-neuro-oftal 13 456 (Sept -Oct) 1936 
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may explain how abnoimalities, such as thickening of the bone, diploic 
structuie and air cells might be the cause of persisting headaches 
Seveial illustrative cases aie cited 

Dixon’s ” studj' of the sphenoid sinus was based on examination of 
1,600 skulls In 7 per cent a large cylindric ridge on the internal surface 
of the sinus maiked the location of the optic nerve In no skull was the 
bony canal of the nerve completel} fice in the sinus, although in 
9 cases the nerve was seven-tenths suiiounded by pneumatic bone In 
46 specimens the carotid aitery was one-half or more surrounded by 
bone projecting into the sinus Dehiscences exposing the cavernous sinus 
and nerves were not common The distance from the anterior nasal 
spine to the ostium vaiied from 56 71 to 57 64 mm m females and 
from 60 93 to 60 60 mm in males, the first figure being foi white 
persons and the second for Negroes The a\erage diameter of the 
lound ostia ^\as 5 03 mm and of the o\al ostia 4 2 by 68 mm For 
piobing the ostium, the author advises passing the probe to the anterior 
surface of the sphenoid sinus wheie 

the sense of toucii will tell whether the anterior wall is perpendicular or sloping 
If the wall faces downward or is perpendicular, the ostnim faces forward, while 
if the surface slopes acutelj backward, the ostium will face the cribriform plate 
After ascertaining the slope of the anterior wall, the probe is bent lateralfi’ to 
the curve of the middle turbinate and raised to the junction of the septum and the 
roof If this roof seems abnormallj low, then a posterior ethmoid cell should 
be thought of and the ostium wall be not far below' this cell, approximatelj' 2 4 mm 
from the septum If the junction of the septal wall and the cribriform plate 
w'ere high, then the center of the aacrage ostium would be 8 25 mm infenorly 
and 4 92 mm externally to the septal w'all 

PATHOLOGY AND BACTERIOLOG\ 

Richter states that while congenital factors influencing the develop- 
ment of the sinuses have been ivell ivoiked out by Albrecht and 
Schwartz, exogenous factors aie not so easy to demonstrate, because 
the tissues aie not undei observation during their development, only 
the end results being available for stud) Since it is known that 
ozena is definitely associated with letarded deielopment of the sinuses, 
the authoi reviewed the results of examination of 244 patients seen 
at the Erlanger Clinic fiom 1931 to 1933 As a result of roentgen 
studies of 52 patients, 27 were found to have small frontal sinuses 
The 25 persons with normal frontal sinuses did not show signs of 
ozena until the age of 20, when the sinuses weie already developed 
Persons with congenital syphilis make possible the study of the eftect 

9 Dixon, F W A Comparative Study of the Sphenoidal Sinus, Ann Otol , 
Rhin & Laryng 46 687 (Sept ) 1937 

10 Richter, H Ueber exogene Einflusse auf die Entwicklung der Nasenneben- 
hohlen, Arch f Ohren-, Nasen- u Kehlkopfh 143 251, 1937 
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of the disease on the development of the sinuses In infants the condi- 
tion IS called coryza syphilitica neonatorum The authoi’s studies of 
seiial sections of the sinuses of 24 fetuses and infants showed hyper- 
plasia of the mucosa with a tendency to polypoid foimation The 
vasculai supply was iich, and there was considerable round cell infiltra- 
tion, especially about the small vessels Ossification was found to be 
retarded, although the caitilaginous capsule was intact Calcification 
was absent in areas, and osteoblasts were less numerous than m noimal 
sinuses The author feels that the mucosa m these sinuses possesses 
little pneumatizing diive and theiefoie that underdeveloped sinuses in 
later life can be definitely asciibed to the disease 

Histologic studies of the mucosa of the sinuses of 32 subjects dying 
of exanthematous typhus weie made by Beiesniak’-^ In 11 sinuses 
(8 patients) changes chaiacteristic of typhus were found These 
are hypeiemic succulent mucosa and an accumulation of lymphoid 
elements aiound the dilated blood vessels, with the foimation of nodules 
lesemblmg exanthematous nodules The author points out that since 
in most of these cases the involvement of the sinuses is not recog- 
nized during life, theie is a gieat element of danger that the persons 
who recover may be earners It is theiefoie important that the sinuses 
be carefully examined befoie a patient is discharged from quaiantine 

Griffiths intioduced dyes into the sinuses of cats and dogs and 
followed their couise thiough the lymphatics to the submaxillary glands, 
the upper and middle cervical glands, the tonsils and the bronchial 
glands To prevent contamination, the experiments were repeated 
after the tonsils were completely embedded in the pharynx by stitching 
over the loose folds of mucous membrane in front and behind the tonsils 
The dyes were again recovered from the tonsils The author con- 
tends that since the tonsils seem to act as filters for toxic products 
originating m the sinuses, it is a mistake to lemove them from childien 
who are suffering from “nasal catarrh” until the sinuses are examined 
and cleaied of infection Of a series of 5,000 children with involve- 
ment of the nose and throat, 385 were found to be suffering from 
sinus infection Fuithermore, sinusitis was more common in children 
without tonsils than in those with tonsils 

On the basis of histologic studies of 113 specimens of mucosa 
removed from 91 patients, Heerup and Kettel conclude that Manasse’s 

11 Beresniak, I D Modifications histo-pathologiques dans les sinus para- 
nasaux au cours du typhus exanthematique, Rev de laryng 58 916 (Sept -Oct) 
1937 

12 Griffiths, I Function of the Tonsils and Their Relationship to the Etiology 
and Treatment of Nasal Catarrh, Lancet 2 723 (Sept 25) 1937 

13 Heerup, L, and Kettel, K Vergletchende histopathologische, bakteri- 
ologische und klinische Untersuchungen bei chronischer Kieferhohlenentzundung, 
Acta oto-larjmg 25 471, 1937 
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classification of chionic inaxillaiy sinusitis into three types is essentially 
coriect These aie the edematous, the chronic glandular and the 
fibiotic type They found no connection between bacterial findings and 
the type of histologic change encounteicd, however, they did observe 
a connection between the t}pe and quantity of secietion and the 
histologic appearance The gieatest amount of purulent discharge was 
found to be associated w'lth chronic granulai mucosa This is accounted 
foi by the unusual thickness of the membrane and the marked increase 
of cellulai infiltiation m all its layeis The authors could find no direct 
association betw'een the allergic state and the numbei of eosinophils in 
the mucosa The}'^ conclude that eosinophils aie scarce in acute condi- 
tions and are found in large numbers onl}' in the strictly edematous 
states Metaplasia of the cyhndric epithelium into the squamous type 
w'as found in only 13 of the 113 specimens studied, w'hich differs 
mateiially from Oppikofei’s statistics, in wdiich 41 per cent of the 
specimens show'ed such changes The authois state that Manasse found 
no instances of tiue metaplasia 

MalgerM* cites a case of global aplastic myelosis with involvement 
of the antrum in a woman of 49 The spleen w'as iemo\ed, and 
loentgen ii radiation w'as admmisteied without a\ail Examination of 
the blood show'ed 1,350,000 red blood cells and 600 w'hite blood cells, 
wnth a hemoglobin content of 21 per cent, 30 per cent neutrophils, 
6 pel cent eosinophils, 52 pei cent lymphocytes, 2 per cent basophils 
and 10 per cent monoc}tes A Caldwell-Luc operation show'ed the 
antium filled with pus and friable m 3 'xomatous masses, wdnch w’^ere 
especially piolific in the region of the ethmoid sinus Histologic exami- 
nation disclosed masses of mononucleai planocellular types and a few 
mononuclear eosinophils infiltiating the tissues 

Szende and Muranyi believe that a knowdedge of the bacterial 
offendei in cases of sinusitis is of gieat value in directing the therap)^ 
particularly m cases of acute infection Secretions wnthdiawm under 
aseptic precautions in 50 cases revealed mostly pneumococci and catai- 
ihal diplococci m the cases of acute involvement The pneumococcic 
secretion was pale yellow or greenish and flocculent in consistenc}'^ The 
diplococcic secretion was milky and cloudy The pneumococcic infec- 
tion m several of the cases yielded piomptly to iirigation wnth a 
pneumococcus serum Streptococci were recovered in 13 of 21 cases of 
chronic involvement, staphylococci in 1 and a mixed flora in 7 Radical 

14 Malgen, G Mielosi globale aplastica e complicazione al seno mascellare, 
Valsalva 13 312 (July) 1937 

15 Szende, B , and Muranyi, L Baktenologie der akuten und chronischen 
Kieferhohlenentzundungen und ihre Bedeutung fur Prognose und Therapie, Ztschr 
f Hals-, Nasen- u Ohrenh 40 638, 1937 
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opeiation was pei formed in 12 of these cases The authors used 
iingations of a potyvalent sti eptococcus and staph 3 'lococcus serum and 
also a solution of a silver preparation in a concentration of 1 10,000, 
vith good lesults and no damage to the mucosa Fusobacillar} infec- 
tions yielded to irrigation with inanol (an aciidme dye deiivative) 
followed by the instillation of 5 cc of a 2 pei cent solution of acnflavine 
h} drochloride 

DI \GNOSIS 

Le Mee and Bouchet claim that displacement with iodized oil 
}ields valuable information with legard to the ethmoid cells It per- 
mits one to locate abeirant cells and exceptional prolongations which 
when infected gne rise to unusual S}mptoms It helps m making 
the diagnosis of seious sinusitis and allergic reactions in certain persons, 
and finall}’- the proceduie enables one to obseive the rate of absorption 
and elimination from the sinuses The authors illustiate the ^alue of 
displacement b}’’ piesenting roentgenograms of 3 patients, in each 
instance the usual flat roentgenograms failed to disclose the unusual 
conditions piesent In 1 case iodized poppyseed oil showed a large 
cell in the region of the pter}goid bone which was responsible for 
t}pical neuialgia of the vidian nerve In another case a cell was located 
in the orbital floor close to the mfraoibital foramen, causing neuralgia 
of the facial nerve In the third case a large mucocele was disclosed 
which caused marked nasal obstruction The authors’ studies showed 
the rate of absorption of the oil and its passage through the lymphatics 
dovn to the thoiacic lymph glands Because of reports of ill effects 
from the use of iodized oil the authors have gnen up using iodized 
poppyseed oil 40 per cent and are employing a 10 per cent concentration 
in cod liver oil In some cases they found an oxide of colloidal thorium 
dioxide agreeable and nonirritating 

De Lima^' accomplishes displacement with a thin iodized oil b} 
placing the patient in the Parkinson position (lateral with head low) 
and having him attempt to inhale forcibly vhile the nostiils aie closed 
with the thumb and the forefinger, thus ci eating a vacuum vithin the 
nasal chambeis Several cubic centimeteis of oil is again instilled and 
the procedure repeated, the patient alternating forced inhalations with 
quiet exhalation through the mouth until the sinuses are filled The 
author uses up to 10 cc of fluid and claims that this procedure is simple, 

16 Le Mee, J, and Bouchet, M De la valeur diagnostique des radiopaques 
dans I’etude des ethmoldites et des sinusites sereuses, Ztschr f Hals-, Nasen- u 
Ohrenh 40 587, 1937 

17 de Lima, E Nota previa sobre uma technica de enchimento dos seios 
para-nasaes pelo deslocamento, Brasil-med 51 850 (Aug 14) 1937 
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adequate and easil} earned out Several roentgcnogiams show the 
sinuses well filled 

Tomogiaphy as an aid in diagnosis of infections of the deeper 
sinuses is extolled by Livenero and Cainino It is a procedure 
whereb} any section of the body can be studied roentgenographicall}' 
without leference to the overlying or the undcrljing tissues The pic- 
tuies aie taken by an apparatus consisting of the tube and Buck} 
diaphragm locked in a mechanism that rotates before the object being 
photographed m such a manner that the central raj passes to it at 
the same distance but from diffcicnt angles Since only the object in 
focus will always stay m focus while the superimposed and underlying 
tissues aie out of focus, the foimcr will show' up clearly, w'hereas 
the latter w'lll appear blurred For example, the sphenoid sinus may be 
clearl} shown in its entire width without the other structures obscur- 
ing it Lneriero’s article gives the technical details of the procedure, 
while in Cammo’s article there are several excellent illustrations of 
w'hat the procedure can accomplish Cammo states that his time of 
exposure is tw'o minutes w’lth from 85 to 90 kilow'atts and from 120 
to 140 milhamperes 

Arcehn believes that irregularities in the shape and si/e of the 
foramen rotundum aie the cause of neuralgia of the supramaxillary 
nerve and advises roentgenographic study of this structure The 
foramen is located on the lateral aspect of the body of the sphenoid 
bone below the sphenoid fissure, from which it is separated by an 
osseous bridge of varying thickness There is a gutter of i ariable depth 
in the lateral portion of the sphenoid bone w'hich runs from the 
posterior surface forw'ard, ending at the foramen, w'hich faces the 
sphenomaxillary space Measurements by the author show'ed the axis 
of the foramen to be at an angle of 10 degrees to the sagittal plane 
and at an angle of 15 degrees to the plane of the base The difference 
betw'een these tw'o angles is w'hat makes it difficult to get a good 
roentgenographic projection showing the true axis of the foramen 
The author uses the nasion-inion line for his base line in figuring 
the angles Several illustrations taken posteroanteriorly show the 
foramen through the orbit ivith the principal ray in line with the 
groove of the foramen, so as to show its maximal w'ldth 

18 Livenero, E Tomografia nel campo dcH’otonnolaringoIogia, Valsaha 
13 305 (July) 1937 

19 Cammo, M Tomographie des sinus craniens. Bull et mem Soc de radiol 
med de France 25 469 (June) 1937 

20 Arcelin, F L’exploration radiographique du trou grand rond, Lyon med 
160 267 (Sept 12) 1937 
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Koinblmn discusses the difficulties in inteipieting loentgenogiams 
of the sinuses because of ^al 3 nllg technics and diveiging opinions He 
suggests that each hospital ha\e one ihinologist go over eveiy film with 
the loentgenologist, taking into consideiation the clinical histoi}^ and 
local findings, and lepoit then joint inteipietation at stated mteivals 

Watson- Williams -- piesents a senes of illustiations showing meth- 
ods of mtioducmg cannulas into the antium and the postenoi ethmoid 
and sphenoid sinuses Foi the antium he has two diReiently cuived 
punctuie trocars foi use in the middle and mfeiior meatuses He 
points out the difteience between sounding a posteiior ethmoid sinus 
and the sphenoid sinus and shows the i elation of these sinuses to 
adjacent stiuctmes He also sti esses the imj^oitance of the naso- 
pharyngoscope and piesents an illustiation of the type made by Mayei, 
of London The illustrations make the aiticle giaphic and emphasize 
the fundamentals of instrumental aid m diagnosis 

Matsuda ci edits Watson-Williams with the tiocar and cannula 
which he has found useful in punctuiing the sphenoid sinus He 
uses a stiaighl cannula 9 2 cm long and 1 2 mm m diametei, with an 
outer tube about 0 7 cm shoitei It has two mandims, a shaip one as 
long as the cannula and a dull one, which is 2 cm longei He piefeis 
the shaip one The authoi finds by study of cadaveis as well as of 
living patients that the tiocai can be safely inseited if it ciosses the 
middle tuibinate along the posteiioi thud of the lowei boidei 

Hondelink--* has found Mitteimaier’s method of instilling a barium 
pieparation into the antium most successful in the diagnosis of tumois 
and abnoimahties of the iiiteiioi of the sinus He reports 3 cases 
In 1 the 1 oentgenogi am showed a fold of mucosa lunning fiom the 
flooi to the loof, wdiich at opeiation was pioved to contain a neive 
ivhich had been the cause of seveie pains In seveial othei cases the 
diagnosis of polyposis and hyperplasia w'^as pioved at operation 

ORBITAL AND OCULAR COMPLICATIONS 

In a report of a symposium on oibital cellulitis befoie the Ro}al 
Society of Medicine, Davis says that m 39 of 54 cases (72 pei cent) 

21 Kornblum, K A Roentgenologist Looks at Sinus Disease, Am J Roent- 
genol 38 48 (Ju’ly) 1937 

22 Watson- Williams, P Tecnica personale di esplorazione dei seni paranasali, 

Arch ital de otol 49 80 (Feb ) 1937 

23 Matsuda, E Ueber die Probepunktion der Keilbeinhohle und dereii diag- 
nostische Bedeutung, Oto-rhino-laijmg 10 923 (Oct ) 1937 

24 Hondelink, H Das Laktobar}^ zur Reliefdarstellung von umsclireibenen 
Veranderungen an der Schleimhaut der Kieferhohlen, Hals-, Nasen- u Ohrenarzt 
(Teil 1) 28'’34 (keb ) 1937 

25 Discussion on Orbital Cellulitis Due to Sinus Infection and Its Treatment, 
Proc Roy Soc Med 30 1397 (Sept) 1937 
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leviewed by him the condition was due to suppiiiation of a sinus In 
Ins expel lence the fiontal sinus is the most fiequent offender in adults 
and the ethmoid sinus m childien In 37 of the 39 cases cited an 
external incision was made and intianasal diainaqe instituted One 
patient leco^ered spontaneously, while anothci died as a lesult of 
meningitis which w'as piesent piioi to opciation j\l 3 gind-'' reviews 
121 cases of orbital cellulitis and slates that for the peiiod fiom 1906 
to 1920 77 per cent weic found to he due to sinus infection, while 
fiom 1923 to 1937 the percentage reached 81 Since m many cases 
It IS difficult to differentiate hetw^een simple edema and an abscess, 
he advises conservative treatment until one can he certain of the 
diagnosis Only the piesence of alaiming s}mptoms should lead to 
eaily operation Howells also advises conseivatism Capps states 
that proptosis indicates cellulitis and defines the mannei of examination 
h) which one ma} dcteimine ev'cn a slight diffcience between the two 
e^es If the diagnosis is in doubt, he alvva)S makes an incision, and he 
piefers the ophthalmologist’s simple incision, leaving the periosteum 
alone Watson-Wilhams points out the distinction between peiiorbital 
abscess and cellulitis of the intraoibital tissues The latter is less fre- 
quent in his expel lence and cariies gi cater danger to the vision In 
cases of perioibital abscess the eje is pushed outvvaid and downward 
and ocular mov^ements aic less distuibed than in cases of tiue orbital 
cellulitis, in which the chemosis is marked and the eye is pushed 
forward 

Schreyei ■“ reports 19 cases of orbital complications, m 15 of which 
they followed acute infections He finds that trauma and early oper- 
ation often lead to such complications In 1 case they were due to 
the use of massage and light baths, in another, they followed extiac- 
tion of a tooth He cautions against caily punctuie of the antrum in 
cases of acute involvement and cites 3 cases fiom Bicslau in which 
severe pyemia followed this piocedure Aside fiom the cases in which 
the complications vveie chronic or were due to trauma, the average 
time from the onset of acute infection to the appearance of oibital 
symptoms was from ten to fourteen da 3 fs The ethmoid sinus was 
involved in all of his cases, the maxillai 3 ' sinus in 12 and the fiontal 
sinus m 9 The author lefeis to Leioux’s aiticle on the importance 
of chronic infection of the ethmoid sinus in childien as a cause of 
chionic disease of the lungs, gastrointestinal tract and recurring colds 
Ten childien, despite a histor 3 ’’ of noimal sinuses, showed evidence of 
chionic infection of the ethmoid and maxillai 3 '^ sinuses Such infections 
are easily lighted up by a fresh cold and ma 3 ^ readil 3 f lead to an orbital 

26 Schreyer, W Ueber orbitale komplikationen bei Nasennebenhohlentzun- 
dungen, Ztschr f Hals-, Nasen- u Ohrenh 41 432, 1937 
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complication Schre}er fa\ors conseivatne lieatment as fai as possi- 
ble bariing the presence of intiacianial complications Ho^^e^er, none 
of the adults in his senes ^^as cured Iw tieatment by the endonasal route 
alone The external opeiation \\as peifoimed for diainage, and the 
diseased sinus A\as cleaned out intianasalK nhen the acute symptoms 
had subsided, m 1 case as late as eighteen days after the external 
incision His intranasal piocediiie to iniiact the middle tuibinate 
^Mth a Killian speculum and then ro push the speculum directly into 
the mass in the ethmoid sinus> i-o as to open it bluntl} for diainage 
Gault Giiinaud and Blum-' lepoit 2 cases which exemplify the 
diffeience between a deep oibital cellulitis and a peiiorbital phlegmon 
In the case of deep oibital cellulitis the s^mptoms were mild 
and responded piomptly to consenatne measuies, 3 et the patient lost 
his vision In the case of perioibital phlegmon there was a large abscess 
along the internal wall extending fai back ■whicb gare use to maiked 
general S 3 ''mptoms, the patient recoveied, with no loss of vision 

Rendu and Rollet also tiy to bung out the difference between these 
two conditions True oibital cellulitis is chaiacterized b 3 ’’ fixation of 
the e 3 'eball, exophthalmos and marked palpebial edema and is a definite 
indication for earlv incision The e\olution of suppuiation is marked 
bv an increase in the general s 3 'mptoms and the appeal ance of corneal 
anesthesia and dilatation of the pupil 

Sargnon and Paufiejue present the results of a clinical stud 3 ' along 
the lines of the articles just mentioned and call attention to the com- 
parativel 3 ’’ benign supeificial palpebral infections as contrasted to the 
more serious deep cellulitis The formei is moi e f i eauent in children 
and 3 aelds to physical therap 3 '’ plus simple incision if pus is present 
Hubert’s article is based on a studv of 114 cases of orbital infec- 
tions, which weie dnided into five groups The fiist group consisted 
of 31 cases of simple edema of the lids with or without edema of the 
orbit Conseivatne measuies veie successful in 20 an incision was 
made in 1 case without pus being found, a middle tuibinate was 
removed in 1 case, and external operation v as perf oi med in 9 Five 
of the patients died, 1 of meningitis and 4 of abscess of the brain 
The second group consisted of 46 cases of subperiosteal abscess, in 
37 of vhich the lids vere imohed All the patients reco^ered aftei 

27 Gault Grimaud and Blum Phlegmons de I’orbite d’ongine smusienne, suivis 
de guenson, Bull Soc d’opht de Pans, April 193/, p 2/1 

28 Rendu R and Rollet J Fluxion orbitaire a\ec exophtalmic au cours 
d’une fronto-ethmoidite de I’enfance, L>on med 159 168 CFeb /) 19o7 

29 Sargnon and Paufique Le flussioni orbitaric di origine naco-sinusale, 

Valsalva 13 337 (July) 1937 

30 Hubert, L Orbital Infections Due to Nasal Sinuciti': New York State 
J kled 37 1559 (Sept -15) 1937 
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opeiation The lliiid gioiip was made up of 22 cases of oihital abscess 
Two of the patients died of meningitis and 1 of abscess of the brain 
Nine cases of orliital cellulitis with phlebitis and sepsis, composed the 
fouith gioup Six of the jiatients in this group died of meningitis 
The fifth gioup consisted of 2 cases of thrombosis of the cavernous 
sinus, both of ^\hlch pro\ed fatal Conscivatne treatment was emplo}ed 
in the first gioup, except in the cases of acute fulminating sinusitis 
m which exteinal opeiation has ahv.iys }ielded pooi results Good 
results w'ere obtained in the second gioup with simple incision and 
drainage In the third group the orbit was exposed, and if the bone 
and fascia w’^ere intact, an incision was made into the orbital fascia and 
drainage instituted In the fouith group of cases, those in which the 
infection spread via the venous channels, the oibital fascia was opened 
widely and at the same time the ofTcnding sinus w'as ojjcned so as 
to decompress the orbital contents and rebec e the pressure on the 
optic nerve 

Chavira®^ does not behece that oculo-orbital complications are as 
frequent as claimed b} some In some cases the connection between 
the sinus infection and the orbital complication is clear and m others 
It IS obscuie Several interesting cases are cited In 1 instance a 
patient had sw^ellmg of the internal angle of the orbit foi sec oral 
months without mflammatoi) signs afifecting the e\e, yet at operation an 
indolent abscess w'as found, wnlh erosion of the roof of the orbit and 
exposure of the dura In another case, that of a child with primary 
maxillary sinusitis, some painful teeth wcic extracted, resulting m 
infection of the cheek and extension fiom the antrum to the ethmoid 
and frontal sinuses, wnth such oibital s}mptoms as exophthalmos and 
restricted oculai movements The abscess uiptuied spontaneous!} at 
the internal angle, and at operation the floor of the frontal sinus w'as 
found to be eioded In case 3 a rapidh progressing optic neuritis 
w^as found to be due to infection of the sphenoid sinus and w^as cuied 
by removal of the middle turbinate and opening of the sinus In case 5 
a mucocele of the frontal sinus Avas found associated wnth Rollet s 
sign, namel}, hyperostosis of the floor of the frontal sinus and the 
junction Avith the nasal bones The growth consisted of a compact mass 
of solid bone at the root of the nose, wdneh Avas easily demonstrated 
roentgenographically 

Lopes gives an extenswe revicAv of the AAhole subject of oibital 
and ocular complications, including a consideiation of the topical 

31 Chavira, R A Complicaciones oculares en algunas sinusitis, Rev me\ 
de cir, ginac y cancer 5 231 (May) 1937, An Soc mex de oftal y oto-rino- 
laring 11 283 (Apnl-June) 1937 

32 Lopes, O Complicacoes oculo-orbitanas da sinusite maxilar, Rca' oto- 
laring de Sao Paulo 4 1075 (Nov -Dec) 1936 
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anatomy of the stiuctuies involved, and quotes from Le Maitie’s 
book on the classification of oculo-orbital complications originating from 
infection of the sinuses Eleven cases aie leported, including cases of 
iritis, amblyopia, retiobulbar neuritis, oibital cellulitis and orbital 
thiombophlebitis While the complications in most of the cases were 
attiibuted to infection of the maxillaiy sinus, the histones indicate 
involvement of othei sinuses as well Only m a few of the non- 
suppuiative complications could the maxillary sinus be definitely blamed 
foi the complication 

Genet and Mouniei-Kuhn state that some orbital abscesses have 
a close resemblance to genuine tumois of the orbit They repoit 
10 such cases Since oculai symptoms overshadow the nasal symptoms, 
the connection may be lost sight of Usually the piocess begins with 
ocular pains followed by exophthalmos and swelling of the lids Palpa- 
tion may diffeientiate the condition fiom tumor, which is moie dense 
and less mflammatoi y Theie may be dilatation of the pupil, swelling 
of the retinal veins, impairment of the fields and loss of vision 
Roentgen studies aie of paramount impoitance in the diagnosis and 
location of the focus m the sinus The authors favor adequate intra- 
nasal diainage and avoid external operation whenever possible 

Retrobulbar neuritis is thoroughly discussed by Sourdille,®^ who 
operated on 25 patients with signal success After an extensive study 
of the anatomic and histologic data, he concludes that letrobulbar 
neuritis is in most cases due to infection of the opticochiasmic meningeal 
spaces, which become involved by extension fiom the posteiior sinuses 
He claims to have pioved a direct connection between the two areas 
and demonstrates it in seveial giaphic drawings When there is a 
histoiy of a recent nasal infection immediately preceding the onset of 
a letrobulbar neuiitis, he urges eaily operation despite the absence 
of local evidence of sinusitis Bilateial scotomas, fiontal or occipital 
headaches and papillary edema should be enough to wairant opening 
the sinuses The author insists on the nonspecific nature of the pro- 
cedure and goes on the assumption that even the piesence of a definite 
etiologic factoi, such as multiple scleiosis, encephalitis or syphilis, is 
no contraindication to the operation piovided the medical tieatment 
has been tried and found unsuccessful He claims that under normal 
conditions the optic neives can successfully defend themselves against 
infection, but if the anatomic conditions are abnormal, such abnormali- 
ties must be coriected befoie the iieive will lespond to treatment 

33 Genet, L, and Mounier-Kuhn, P Les pseudo-tumcurs de I’orbite par 
dilatation des sinus de la face, Ann d'oto-larjng , April 1937, p 327 

34 Sourdille, G P Lesions anatomiques endocranicnnes dans la nevrite retro- 
bulbaire, Arch d’opht 1 3 (Jan ) 1937 
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Segura is practically in agreement with Sourdille on this subject 
and states that in his experience the anatomic conditions predisposing to 
optic neuritis are mainly a laige sphenoid sinus and an optic nerve 
the bony canal of which partly traverses the sinus Roentgenogiams 
have proved this juxtaposition many times to his complete satisfaction 
He has had excellent results from an operation which he does not 
hesitate to undertake in all cases in which the cause is obscure or 
medical treatment fails to 3 ’’ield prompt relief He does not find it 
necessary to open the posterior ethmoid sinuses but confines his surgical 
treatment to the endoseptal approach to the sphenoid sinuses, both of 
which are opened widely The lining is not removed unless palpably 
diseased The author states that even a positive Wassermann reaction 
or the presence of tabes is no contiaindication to the operation, since 
his experience has proved that the condition in many of these cases 
fails to respond to the therapy until the sphenoid sinuses are opened 

Escat is another who holds the same views as those just mentioned 
Since his article on this subject in 1928 recommending eailj' ablation 
of the middle turbinate and opening of the sphenoid sinus, he has 
operated in 29 cases, with cuie m 21 He still upholds the practicability 
of the procedure regardless of whether the Wassermann reaction is 
positive or not The operation does not interfere with antisyphilitic 
treatment and yields a high percentage of early cuies irrespective of 
the presence or absence of a gross pathologic process He is of the 
opinion that recover} is due in large measuie to the lelicf of the 
sympathicotngeminal reflex, as described by Caneghem and Sargnon 

Giacobbi,^’’ like Sargnon, has found optic neuritis in association 
with extensively pneumatized sphenoid sinuses and reports 3 cases 
in which operation yielded prompt recovery despite the absence of a 
gross pathologic process He also believes in the theory of a reflex 
nervous mechanism as an etiologic factor 

Kafka presents a statistical survey of records from New York 
University College of Medicine and the Bellevue Hospital with reference 
to oculo-orbital complications In 10 cases of retrobulbar neuritis a 
definite pathologic process was demonstrated in one or more of the 

35 Segura, E V Lgs nevntes retro-bulbaires, Ztscbr f Hals-, Nasen- u 
Ohrenh 40 594, 1937 

36 Escat, E Action resolutive sur certaines nevntes optiques exclusives de 
toute propathie nasale ou naso-sinusale de I’exerese du cornet moyen normal et 
de la trepanation endonasale du sinus sphenoidal correspondant Derniers resultats, 
Ann d’oto-laryng , February 1937, p 93 

37 Giacobbi, L Sui rapporti tra abnorme pneumatizzazione dei seni sfenoidali 
e neurite ottica, Riv oto-neurO-oftal 14 317 (May-June) 1937 

38 Kafka, M M The Relationship of Sinus Diseases to the Diseases of 
the Eye with Review of Fifty-Two Cases, Laryngoscope 47 272 (April) 1937 
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sinuses The condition in 6 cases was unimproved because of lack 
of cooperation on the part of the patients 

As to other ocular complications, the most important contribution 
IS Gill’s report amplifying his previous paper on the subject of the 
relation of uveitis to sinus disease He presents the results of study 
of a group of 230 patients, including the group previously observed 
“The type of uveitis with which we are concerned m the article is the 
insidious, low grade, essentiall}’- chronic type of inflammator}'- reaction 
invoh mg the vascular structures posterior to the ins m which the princi- 
pal etiological factor is regarded by many authorities to be one or more 
chronic foci of infection ” Infection of the paranasal sinuses was 
present in 40 8 per cent of his patients, the ethmoid sinuses being 
involved in more than half of them His diagnostic methods included 
the remoral of tissue and the demonstration of the presence of a 
rarefj'ing or condensing osteitis involving the walls of the ethmoid and 
sphenoid sinuses Also in most of the cases there was definite h3’-per- 
trophy of the mucous membrane Twenty-eight patients were sub- 
jected to mtracutaneous uveal pigment test, and the responses varied 
from mild erj-thema to severe reactions, with reside formation and 
ulceration Treatment of the sinus must be thorough m order to 
avoid residual infection, rvhich may prolong the trouble 

Posarelh proposes the term “dacrr osmusitis” for an infection of 
the lacrimal sac secondarr’ to disease of the sinuses and presents a 
mass of clinical roentgenographic and histologic evidence to prove that 
such a sequence is not only frequent but plausible He finds that the 
renous channels are the most common pathrvays of the spreading 
infection, although in some cases it passes from the sinuses to the 
lacrimal sac b} direct contiguit} of tissue 

A case of infective keratitis m rvhich the infection rvas resistant to 
treatment is reported by de Cerqueira Falcao , prompt recovery 
follorved a bilateral Caldrr ell-Luc operation The author refers to 
some excellent reports on the same subject by Professor Moraes, of 
Bahia 

39 Gill, W D The Clinical Relationship of Infections in the Upper Respira- 
torj Tract to Certain Types of Chrome Posterior Uveitis Supplementary Report, 
Ann Otol , Rhin & Laryng 46 643 (Sept) 1937 

40 Gill, W D The Clinical Relationship of Infections in the Upper Respira- 
tory Tract to Certain T-\pes of Chrome Uveitis Preliminary^ Report, Ann Otol, 
Rhin & Laryng 44 486 (June) 1935 

41 Posarelh, A Sulla dacno-etmoidite, Ri\ oto-neuro-oftal 13 555 (Nov- 
Dec) 1936 

42 de Cerqueira Falcao, E Corneal Ulcers Due to Sinusitis, Brasil-med 51 * 
341 (I^Iarch 6) 1937 
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Pressman repoits an mteiesting case of nilis m which no focus 
of infection could be found except a suspicious clouding of the light 
(contialateral) sphenoid sinus The sinus was opened thiough its 
anterior wall undei the inf i acted middle turbinate, \\ith temporary 
relief Rectiirence of the iiitis and the fact that the ii ligating fluid 
escaped fiom the side opposite the sinus opeiated on led to roentgeno- 
giaphic examination with a probe m place This disclosed that 
although the operation was done on the light side, m lealitj it was the 
left sphenoid sinus which had been opened since it Mas so large that 
It extended be}ond the inidhne, encroaching on the space noimally 
occupied by the right sphenoid sinus Subsequent piobmg located the 
opening of the light sphenoid sinus high up m the extreme spheno- 
ethmoid lecess Adequate tieatment M'as folloncd by iccoven 

Hatschek “ lepoits a case in nhich sarcoma, oiiginated in the 
sphenoid bone and invaded the orbit, causing exophthalmos The 
latter nas the only symptom picscnt foi a long time, and the author 
stresses the importance of caieful and frequent i oentgenographic studies 
to diffeientiate a primaiy retio-orbital tumor fioip a secoiidar}^ giOM’th 
In this case, as m otheis heietofoie lepoited, the symptoms of intra- 
cianial piessure aie absent until late in the piocess 

INTRACRANIAL CO AI PLICATIONS 

Neal, Jackson and Appelbaum divide the tieatment of septic 
meningitis into surgical, serologic and chemical 

Their surgical tieatment consists of elimination of the oiiginal focus 
and repeated spinal punctuie They find the latter just as efficient foi 
drainage as lammectom)'^ or cisteinal punctuie Foiced diainage 
(Kubie) has not pioved satisfactory and has been abandoned 

Then results \vith seiologic treatment have not been good except in 
cases of inemnggcoccic meningitis In cases of pneumococcic meningitis 
seiologic tieatment has been a failure, but in some cases of streptococcic 
meningitis tliej^ have obtained good results, particulaily in cases of scailet 
fever 

The authois have given up the use of various dyes in chemical treat- 
ment Ethylhydrocupieine hydrochloiide is still found to be useful m 
the treatment of pneumococcic infections They do not favor the mtia- 

43 Pressman, J J Intis Caused by Asjunptomatic Sphenoiditis with Anomaly 
of the Sphenoid Sinus, Arch Otolarjmg 26 83 (July) 1937 

44 Hatschek, G Em Beitrag zur Diagnose und Pathologic intrakranieller 
Tumoren im Bereich des Keilbeinflugels mit Durchbruch in die Augenhohle, Folia 
ophth orient 2 328, 1936 

45 Neal, J B , Jackson, H W, and Appelbaum, E A Summary of Methods 
Used in Treating Meningitis Secondary to Infections of the Ears and Sinuses, 
Laryngoscope 47 317 (May) 1937 
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carotid route for the injections They have had excellent results vith 
sulfanilamide, especially in cases of meningitis due to the hemolytic 
sti eptococcus They find no ad\antage m mtraspmal injections and 
recommend the combined oial and intramuscular administration of 
moderate doses such as fiom 5 to 10 cc of prontosil (the disodium salt 
of 4-sulfamidophenyl-2'-azo-7'-acet} lamino-T-hydi oxynaphthalene-3'-6'- 
disulfonic acid) e^ery foui hours and from 5 to 15 grains (0 32 to 0 97 
Gm ) of sulfanilamide ever} six hours For children they follow the 
routine recommended by Bliss and Long, namel} , the administration of 
1 cc of prontosil per pound of body v eight pei twenty-four hours 

Worms IS impiessed with the frequency of meningeal S}mptoms 
occurring in the couise of and as a result of sinus disease and reports 
several pertinent cases These are cases m vhich meningeal symptoms, 
such as headache, Kernig s sign, stiff neck, increased spinal fluid 
pressure pleoc}tosis and impaiied vision, are all present but bacteria 
are absent Often epileptiform seizures and ps}chic distmbances occur 
He behe\ es that the symptoms are due to ti ansmission of toxins \ la the 
lymphatics or the olfactory filaments fiom the nasal passages to the 
meninges, causing stasis of the increased cei ebrospinal fluid In some 
of his cases the sinus disease was not openly manifest but careful 
examination plus roentgenographic studies revealed the pathologic 
process eradication of which vas followed piomptly b} a cessation of 
the meningeal symptoms 

As a result of histologic and postmortem studies, Balzano claims 
to have demonstrated the passage of infection from the sphenoid sinus 
to the optic chiasm and to the meninges by ■way of the nerve sheath 
and communicating veins He found that the chronic hypertiophic type 
of sphenoiditis wuth polypoid-papillary thickening as particularly likel}'- 
to lead to spread of infection beyond the sinus In his opinion it is due 
to blocking of the ostium and stagnation of infectne secretions, and in 
such cases he has sho'SMi that the infection is carried to the meninges b}'- 
way of the lymphatics 

Grimaud and Blum present a problem m diagnosis A man 65 
years of age w^as seen in stupor, but no antecedent histoiy was available 
A fistula discharging pus was present in the iiiiiei third of each 
upper hd, leading directly to the bone, there was slight chemosis but 
little mflammator} reaction , the fundi w ere normal and pus was present 
111 both middle meatuses Since there w^as no evidence of uremia or 

46 Worms, G Etats meninges dorigme rhino-sinusienne, Pans med 2 250 
(Oct 2) 1937 

47 Balzano, I Smusite sfenoidale e diffusioni flogistiche penottiche e 
memngee, Oto-nno-lanng ital 7 351 (Aug ) 1937 

48 Grimaud, R and Blum, A Meningite consecutive a une pansinusite Re\ 
med de Nancj 65 126 (Feb ) 1937 
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diabetes, the symptoms seemed to point to cerebral infection The 
absence of meningeal symptoms, the presence of stupor, the indolence 
of the local lesions and the slignt degiee of fever seemed to point to 
gumma with cerebral extension, and pending the outcome of the Wasser- 
mann test active treatment with mei curie cyanide was instituted There 
was slight impiovement, and two da 3 ’'S latei roentgenogi ams were taken 
The next day the patient died, and autopsy disclosed osteoporosis of the 
skull, leptomeningitis, abscess of the frontal lobe, necrosis of the 
sphenoid bone and thrombosis of the cavernous sinus , also pansinusitis 
with invasion of the orbit The author was amazed at the extent of 
the pathologic process in view of the paucity of symptoms elicited and 
defends his original diagnosis on the basis of tbe indolence of the lesions 
in the usual site of predilection foi gummas He attributes the 
absence of meningeal symptoms to the ^\ ailing off of the infection in 
the silent frontal area (One wonders why the intranasal findings were 
Ignored and why theie was so much dela}'- m obtaining roentgenograms 
Also, abscess of the fiontal lobe would ha^e been a much better guess in 
view of the general ensemble ) 

Kramer*” lists sources of infection of tbe endocranium as follow^s 
(1) osteitis of intei veiling bone, (2) osteomyelitis, (3) phlebitis, and 
possibly a combination of these three conditions, (4) direct spread of 
infection through dural and neural polypi, (5) infection through a 
defect in the cianial w'all of the sinus and (6) infection through pen- 
vascular lymph spaces 

In addition, there is clinical evidence but no microscopic proof of 
the following souices of infection (1) orbital infection from sinusitis 
with subsequent spread b}'^ w'a}-- of vessels oi directly through the orbital 
fissuie, (2) involvement of the pter 3 'gomaxi]Iary fossa and extension 
through foramens or b 3 ' w'^a 3 '^ of the veins. (3) extension b 3 ’’ wa 3 ’' of the 
pterygomaxillary space through osteomyelitis of the inferior maxilla, 
then through the oibit oi b 3 " w'a 3 ' of the vessels and (4) metastases from 
distant foci 

Becco ”” reports a case of abscess of the fiontal lobe in a bo 3 '’ of 
17 following acute rhinitis with swelling and tenderness of the supra- 
orbital region and subsequent recovery Roentgenograms showed 
blurring of the upper margin of the frontal sinus Operation disclosed 
pus and granulations and a communication with the opposite sinus, 
which was also involved Aftei a few days headache, vomiting, slow 
pulse and prostration appeared The spinal fluid w^as under pressure 

49 Kramer, R The Pathways of Infection from the Paranasal Sinuses, 
Laryngoscope 47 304 (May) 1937 

50 Becco, R Absceso del lobulo frontal de origen sinusal, Rev Asoc med 
argent 50 219 (Feb ) 1937 
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Reoperation disclosed an area of osteitis of the posteiior wall of the 
fiontal sinus The duia was under tension Puncture revealed pus, 
and about 10 cc was evacuated , drainage was effected by means of a 
rubber tube The offending organism was a “diplostreptococcus ” 

Howaith reports 2 cases of abscess of the frontal lobe In 1 the 
abscess was opened and diained six months after an attack of fiontal 
sinusitis with an external fistula A cerebral hernia followed, which 
subsided gradually The patient was fiee from symptoms for four 
months, when he suffered sudden loss of consciousness for two days 
with spontaneous recovery He remained well for five years, although 
the vision was poor During this period there were several attacks of 
loss of consciousness, and a ventiiculogram showed dilatation of the 
ventricles, especially of the anterior horn on the affected side At opera- 
tion the ventiicle was found adherent by a heavy scar to the frontal 
sinus and roof of the orbit The adhesions were liberated, freeing the 
frontal lobe However, the attacks peisisted at the rate of from 20 to 
30 a year foi four yeais up to the time the case was reported 

In the other case, m which the symptoms were of long standing and 
there was a history of repeated attacks of frontal sinusitis, an abscess 
of the frontal lobe, located near the external angle of the orbit, was 
evacuated The culture showed Stieptococcus haemolyticus The 
patient remained well for two and a half years and then suffered a 
sudden attack of jacksonian spasms, vomiting and headache All of the 
cranial nerves were normal The spinal fluid was clear and not under 
tension Exploratory operation was done through the frontoparietal 
legion, with removal of a laige area of bone The duia was normal, 
and puncture gave negative results The patient has since had several 
attacks and has been under observation for eight years 

Additional cases in which there was a recurrence of symptoms after 
apparent cure of an abscess of the frontal lobe are reported by Just 
and by Arauz and del Sel In the case reported by the former author 
symptoms such as headache, vomiting and convulsions made their 
appearance six months and again twelve months after the original drain- 
age of the frontal lobe Opeiation through the scarred area revealed 
a cystic formation, evacuation of which gave temporary relief the first 
time and more permanent relief the second time (seven years) Just’s 
review of the literature on this subject leveals a consensus that the 
recurrence of symptoms in most cases is due to scar formation or to 

51 Howarth, W Abces latent du lobe frontal, Ann d’oto-laryng , June 1937 
p 513 

52 Just, B Geheilter rhinogener Stirnhirnabscess nut erneutem Aufreten von 
Hirnerschemungen, Ztschr f Hals-, Nasen- u Ohrenh 42 199, 1937 

53 Arauz, S L, and del Sel, J A Absceso cerebral frontal Post-sinusal 
Operacion Curacion Recidiva, Rev Asoc med argent [50] 1890 (Nov ) 1936 
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the development of a cyst In the case reported by Arauz and del Sel 
the symptoms recurred t\\o months after the abscess had been drained 
and included ataxia, euphoria and sudden coma Opeiation disclosed 
a large deep-seated abscess of the fiontal lobe yielding a foul green pus 
Drainage vas effected through glass tubing, which was later replaced 
with gauze tieated with bismuth ti ibromphenatc The authois -were 
impiessed by the symptom of definite frontal ataxia as veil as the 
anosmia and mental confusion 

A case of extradural abscess of long standing is lepoited by Rosen- 
field A man of 75 had had an abscess above the left eye evacuated 
two years pieviously, having refused to undergo an extensive ojieiation. 
which had been advised The vound discharged continuously, and he 
suffered from recuiring headaches Ecentually he submitted to a more 
extensive operation, vhich disclosed eiosion of the posteiioi plate 
exposing the duia over an aiea of about 4 square centimeteis The 
dura was co^eled with granulations and was adherent to the margins 
of the defect Seveial small sequestiums weie icmoved The naso- 
frontal duct w'as blocked by fibrous tissue Reco\er} ensued, wuth 
marked deformit)% w^hich, on account of the patient's advanced age, was 
permitted to remain uncoriectcd Ihe sinus was CMdently obliterated 
by the opeiation 

An unusual case of abscess of the fiontal lobe complicating acute 
sphenoiditis is reported b} Kaplan With the development of ceiebral 
symptoms, abscess of the brain was suspected, and the diagnosis w'as con- 
firmed by ventiiculogiaphic examination The abscess was appioached 
via a large frontal flap, and diainage w'as effected wuth the Mosher 
dram until it extiuded by herniation The author points out the symp- 
toms wdnch should suggest this complication in the piesence of sphe- 
noiditis (1) “infection of the upper lespiratory tract followed some 
time latei by frontal headaches associated wnth intermittent pains in 
one eyeball and transitor}'^ sensory disturbances of the trigeminal neive 
on the same side, (2) headaches refeiied to the torcular, accompanied 
by some stiffness of the neck, (3) early papilledema, particulaily fulness 
and tortuosity of the retinal veins, (4) slight facial w^eakness on the 
contralateral side and (5) a geneialized or focal convulsion” Kaplan 
believes with Turner, Reynolds and Druss that the patlwvay of infection 
IS by way of direct neciosis of intervening bone, although vascular 
pathways and dehiscences may also be contributing factors 

54 Rosenfield, C L Frontal Sinus Suppuration with Extradural Abscess of 
Approximately Twelve Months’ Duration, M J Australia 1 293 (Feb 20) 1937 

55 Kaplan, A Recovery from Abscess of the Frontal Lobe Secondary to 
Empyema of the Sphenoid Sinus, Arch Otolaryng 25 66 (Jan ) 1937 
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Blondiaii and Demanez repoit a case of acute fulminating fiontal 
sinusitis that developed a few houis aftei diving, with chills, high fever, 
seveie pain and swelling of the lids Roentgen examination showed a 
laige fiontal sinus with an extensive tempoial lecess A few days later, 
the ledness and swelling having extended to the paiietal region, a diag- 
nosis of eiysipelas was made Pioptosis soon appeared, and the vision 
and pupillaiy reflexes weie diminished This was followed by meningeal 
symptoms, including cloudy spinal fluid containing 2,000 cells and pneu- 
mococci on smeai The patient would not give permission for an 
external operation Intranasal diamage was instituted by lesection of 
the middle tuibinate and opening the ethmoid cells The condition 
became piogiessively woise, and a diagnosis of abscess of the frontal 
lobe 01 of orbital abscess was consideied The patient was treated by 
daily lumbar punctuie, with daily mtiavenous injections of caibon A 
swelling soon appealed in the temporal legion, with maiked trismus, and 
an abscess w^as opened at the supeioexteinal angle of the orbit Latei, 
anothei abscess luptured spontaneously thiough the uppei hd The 
patient was given injections of autovaccine and began to improve A 
thud abscess was evacuated diiectly in fiont of the eai Roentgenograms 
levealed involvement of the fiontal and maxillaiy sinuses The lattei 
was irrigated seveial times A few months later an external radical 
opeiation was peifoimed, a sequestrum measuimg 4 by 3 cm was 
lemoved as well as another sequestium from the external angle of the 
orbit, which explains the spiead of the infection to the tempoiomaxillaiy 
fossa The exposed dura was covered with gianulations The report is 
unusually instructive and the recovery of the patient a tiibute to the 
patience and conseivatism of the suigeons 

SINUSITIS IN CHILDREN 

Dean believes that allergy piedisposes the sinuses to infection by 
leason of the stasis and blockage it pioduces The sinusitis may be due 
to a true allergy with sensitivity to various agents or to a vasomotor 
distuibance caused by dietaiy or endociine imbalance The histoiy and 
examination must be thorough in ordei to determine the tiue etiologic 
factor and the corresponding therapeutic measures employed When 
all have failed, zinc ionization may be tiied, although the procedure 
“does have deleterious effects on the mucous membrane ” In the same 
symposium, Mitchell states that poorly developed sinuses in children 

56 Blondiau and Demanez Smusite frontale necrosante compliquee, meningite 
a pneumocoques — guerison operatoire, Bull Soc beige d’otol , rhin , laryng , 1937, 
p 138 

57 Round Table Discussion on Nasal Sinus Disease, J Pediat 10 683 (May) 
1937 



274 


ARCHIVES OF OrOLARYNGOLOGY 


are due to the following factors (1) heredity, (2) familial tendencies, 
including cnvnonment, (3) infection, (4) allergy, and (5) inadequate 
secietion of the ductless glands Chronic sinusitis is not usually diag- 
nosed unless sought foi as the focal agent in conditions such as nephiitis, 
pyelitis, nervous manifestations, iheumatism, fever, cough and enlarge- 
ment of the bronchial glands Chionic maxillary sinusitis may require 
a nasoantral window opeiation Shea,''’" agreeing with Dean and Mitchell 
in the matter ‘of diagnosis and general treatment, enlarges on the suigi- 
cal aspect of the question He opens the antrum in the inferior meatus 
with a tiocar and enlarges the opening with Rittei sounds The rubber 
diainage tube is kept open with oil and is removed on the fourth day 
Irrigations are continued until the drainage ceases Autogenous vaccines 
are given in series following the operation one series in the fall, 
another during the winter and the thud in the early spiing The long- 
continued use of ephediine is condemned by all of the authors, as was 
the use of mild piotein silver for any length of time Shea prefers 
iirigations with saline solution and the use of the benzediine inhaler 
for comfort Whenever ephedrine is indicated, Dean advises a 0 5 per 
cent solution in saline solution, admmisteied with the patient’s head 
tipped far back 

Looper relies on roentgen studies for the diagnosis of sinus dis- 
ease 111 children The nasopharyngoscope is helpful but often difficult 
to handle In cases in which the diagnosis is obscure he recommends 
puncture of the antrum and bacteriologic study of the secietions 

Dushan °° piesents a complete resume of the subject of sinusitis in 
children from the etiologic and diagnostic points of view He seems to 
think that nasal discharge is apparently increased after lemoval of the 
tonsils and adenoids, because with the obstructions out of the way 
the secretions flow backward moie readily, causing postnasal drippage 
and cough He also obseives that sinusitis is present in at least 50 
per cent of childien with otitis media 

Among the predisposing factors in the production of chronic sinusitis 
in children, Marks mentions rickets as causing asymmetric develop- 
ment of the skull with con espondingly impaired deielopment of the 
sinuses He claims that chronic sinusitis is frequently found in the 
underdeveloped side of the head In considering the diagnosis, the author 
describes the typical symptoms of recurrent colds, cough and loss of 
appetite despite recent removal of tonsils and adenoids and then gives 
the physical findings on which the diagnosis is based, viz , postnasal 

58 Looper, E A Infection of the Nasal Accessory Sinuses in Children, M 
Clin North America 21 1323 (Sept ) 1937 

59 Dushan, S S Paranasal Sinusitis, Arch Pediat 54 643 (Nov ) 1937 

60 Majks, H B Chronic Sinusitis in Children, New England J Med 216 
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discharge, red glairy pharyngeal walls, enlarged cervical glands, “sinus 
odor” on the breath and cloudiness in the roentgenograms In regard 
to treatment, especial attention to constitutional factors is stressed The 
author mentions the use of a suction bulb for relief of secretions in cases 
of acute involvement and the prevention of aural complications He is 
opposed to the use of nasal diops and quotes Proetz and Lierle in this 
connection 

Lindsay’s article on chronic sinusitis is based on a review of 200 
cases in childien 13 years of age and under The factors predisposing 
to chromcity are vitamin deficiency, endocrine imbalance, allergy, 
improper housing and climatic conditions , also physical and chemical 
factors, such as an overheated dry atmosphere and the indiscriminate 
use of nasal medicaments The author feels that every person with a 
chronic cough, bronchitis, bronchiectasis and asthma should be subjected 
to a careful roentgen examination of the sinuses When tonsils and 
adenoids are present, he advises simultaneous irrigation of the antrums 
while the child is under anesthesia Weekly roentgenographic studies 
after an acute attack are useful m determining whether the sinuses have 
entirely cleared Lindsay finds it possible to use a local anesthetic when 
irrigating the antrums of children over 6 years of age If the child is 
uncooperative, he finds it advisable to make a window m the antrum 
The middle turbinate is occasionally amputated to improve drainage 
During the past three years the use of a stock vaccine sprayed into the 
nose “has apparently resulted m a very definite decrease m the number 
of acute infections of the upper respiratory tract ” 

Ebbs reports that an analysis of the results of postmortem exami- 
nations on 200 children dying of pneumonia revealed infected sinuses m 
42 5 per cent The incidence of bronchiectasis was high m this group 
The histones revealed numerous attacks of bronchitis or bronchopneu- 
monia Illustrative case reports accompanied by photomicrographs of 
sections from the lungs and extensive references to the literature make 
the article worthy of study The author emphasizes the importance 
of early diagnosis of bronchiectasis and removal of coincident disease in 
the sinuses Chrome bronchiectasis is hard to cure The sinuses must 
be cleaned out and the patient sent away to a convalescent home in a 
favorable climate In all of 15 cases of bronchiectasis m the series 
the author found coexistent infection of the sinuses or ears 

McArthur claims that the usual objections to radical operation 
on the antrum of children, namely, danger to the permanent tooth buds 

61 Lindsay, J R Chronic Sinusitis in Children, Illinois AI J 71 323 (April) 
1937 

62 Ebbs, J H The Relation of Upper Respiratory Tract Infection to Early 
Bronchiectasis in Children, Proc Roy Soc Med 30 1407 (Sept) 1937 

63 McArthur, GAD The Results of Radical Antrum Operations in 
Children, M J Australia 2*470 (Sept 18) 1937 
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and unsatisfactoiy results witli permanent invalidism, aie not ^alld pio- 
vided care is taken to make the opening- sufficientl} high and to a\oid 
damage to the infiaorbital nei\e Also one must be careful not to 
tiauinatize the soft tissues with the rcti actors and to remo\c the mucous 
membrane of the sinus completch Ihc lecoids show that 40 patients 
undei the age of 10 weie opeiated on prioi to 1931, 20 of whom weie 
subsequently tiaccd The results weie good in 13, fair m 3 and poor 
in 4 One patient had bionchiectasis and was relie\ed In an opeiation 
on the ethmoid sinus Anothci had a clnonic cough, the antium was 
leopened, and an aiea of infected mucosa was disco\eicd which was 
isolated by a band of fibrous tissue Kemo\al brought about lehcf fiom 
the cough and discharge, although the headache persisted In 15 of the 
series a full complement of upper teeth developed One patient leported 
a cuspid tooth missing 

INIoigan®* likes the term “bionchosmusitis ’ applied by Watson- 
Williains to sinusitis associated with bionchitis and is in ta\or of early 
opeiation on the affected sinus 

Rathbone treated 70 children suffering from chronic disease of 
the sinuses b} roentgen irradiation and compaied late roentgenogiains 
w'lth those taken before the treatment was started He found 57 per 
cent of the childien cuied, 28 pei cent impro\cd and 15 per cent not 
benefited He consideis this treatment ideal for patients with diffuse 
lymphoid hyperplasia throughout the nose and throat, a water} or 
mucous discharge, a history of frequent colds a chronic cough and 
hyperplasia of the mucosa of the antrum oi ethmoid sinus as demon- 
strated roentgenographically He also recommends it for infants and 
young children with frequent colds, otitis media and enlaiged glands 
w4io are too }Oung for tonsillectomy He feels that the treatment is 
perfectly safe and that it is an advantage to postpone tonsillectomy 
until the child is older Aftei roentgen treatment the adenoids shrink 
from 25 to 50 pei cent In one hospital Ratlibone uses 125 kIlo^olts, 5 
milliamperes, a distance of 12 inches (30 cm ) and a 5 mm aluminum 
filter and gives 120 roentgens measuied in air At another hospital he 
uses 220 kilovolts, 20 milliamperes, a distance of 50 cm and a 0 5 mm 
coppei filter and gives a dose of 100 roentgens Three o^erIapplng 
areas, 10 by 10 cm oi 7 b}'- 7 cm , are treated, one anterior area and a 
right and a left lateial area, depending on the size of the child The eyes 
and eyebrow's are protected wuth 1 mm lead shields, which are oial 
and of A'anous sizes to fit the bony orbits A small band of adhesive tape 

64 Morgan, B The Relation of the Ear, Nose and Throat to the Diseases of 
Children, Proc Roy Soc Med 30 1415 (Sept ) 1937 
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acioss the nose holds the shields m place Routinely six tieatments aie 
given, thiee a week foi two weeks, only one aiea a day being tieated 
in lotation with 100 or 120 loentgens, depending on available equipment 
If cough is piesent, the chest is guen 100 loentgens at the end of the 
tieatments of the sinuses 

SINUSITIS IN RELATION TO DISEASES OF OTHER ORGANS 

Pnliuoumy Diseases — Fox and Hained piesent a lesume of then 
loutine siiivey of asthmatic patients at the Illinois Reseaich Hospital 
The patients weie admitted to the alleig}’’ depaitment, wheie a complete 
ph} sical examination n as made Laboi atoi y tests included examination 
of the blood, uiine and sputum, cutaneous tests, a determination of the 
basal metabolism, electiocardiogiaphic stud}'- and i oentgenogi aphic study 
of the chest The patients weie then sent to the depaitment of otolaryn- 
gology, wheie 1 oentgenogi ams nere made after the injection of contiast 
mediums and cultuies and smeais weie made of mateiial fiom the nose, 
till oat and bionchi Patients with a fiank pathologic piocess m the 
sinuses weie subjected immediatel) to such suigical mtenention as 
was indicated Accoidmg to the authois, the}- make it a rule nevei 
to Opel ate on a patient with a boiderhne infection As a lule they per- 
form a ladical opeiation , if all the sinuses aie involved, the Feins-Smith 
or Sewell technic is employed If the fiontal sinuses aie fiee, they do 
an intiaiiasal opeiation on the ethmoid sinus and a Caldwell-Luc opeia- 
tion The authois claim that iiiigation washings ^^hlch aie steiile on 
cultuie do not piove the absence of bacteiia, because m 25 such cases 
they lemoved pieces of tissue fiom the sinus which on staining with 
the Giemsa method and on animal implantations yielded mixed bacterial 
giouths Of 40 patients on whom total exenteiation was done, 40 per 
cent were fiee fiom asthma foi fiom six months to a }eai (consideied 
failmes) and 60 per cent had tvo or less attacks j^ei }ear foi five 3 ears 
and weie able to cany on their Aioik (considered cuied) 

Nonsuigical tieatment depends on the t3pe of infection, the age 
of the patient, the duration of the disease and the piesence of pulmonaiy 
changes Sixteen adults vith pulmonar}’- changes weie given weekl}’- 
instillations ith 40 cc of iodized popp3’-seed oil foi twelve v eeks The 
tieatment was helpful but not curative Twent3-four patients were 
given instillations of autovaccines beginning with 5 cc , the dose being 
doubled evei}’- foui days until 40 cc ^^as reached A full course included 
500 cc Of this gioup, 16 per cent ^^ere fiee fiom asthma nine months 
or moie and 50 per cent were leliered for six months Other methods 
of tieatment, such as injections of extracts from tissue lemo^ed at 

66 Fox, N , and Harned J W Treatment of Asthmatic Patients in Oto- 
lar^ngologlC Practice, Arch Otolar\ng 25 393 (April) 1937 
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operation, injections of serum from patients with asthma previously 
operated on and injections of pseudoglobuhn, yielded negligible results 

A series of 100 patients with chronic cough, nasal discharge or 
asthma were thoroughl}' studied b)'^ Davison , 45 were found to be 

nonallergic When there was a histor} of influenza or pneumonia, sur- 
gical treatment of the sinuses improved the nasal symptoms but did not 
cure the cough The sinuses of many of the patients who were allergic 
showed various types of pathologic changes Bronchiectasis was found 
alone in one third of the series, and in the author’s opinion it was due 
to acute destructi\e pneumonia The author is impressed with the 
necessity for thorough and complete diagnostic survey m all cases and 
emphasizes the importance as well as the difficult} in evaluating the 
endocrine and allergic factors 

Settel states that practically all infectious diseases of the lower 
air passages are the sequence of infection higher up by reason of aspira- 
tion, muscular and ciliary action, neurogenic balance and lymphatic and 
cihar} pathw^ays In addition to evidence accumulated from the litera- 
ture, the author offers the following supporting contentions, namel), 
the fact that the same pathogenic organisms found in the lower part 
of the respiratory tract are present in the upper air passages and also 
the fact that clinical improvement in the state of the former follow'S 
elimination of the bacteria m the latter 

Le Mee, Clei and Langeard reported a case of bronchiectasis asso- 
ciated wath maxillary sinusitis in a child of 214 years before the Societe 
de Laryngologie des Hopitaux de Pans, which provoked considerable 
discussion It w'as admitted that the connection betw'een sinusitis and 
pulmonary conditions has not been stressed in the French literature 
to the degree that it has in the American, English and Italian literature, 
and the speakers, while conceding that there must be some connection 
betw^een the two, could not agree on the question of cause and effect 
It w^as suggested that anatomic or hereditar} predispositions favored 
simultaneous development of infections in the twm localities 

Ai till itis — Hurd finds infection of the sinuses most frequently 
associated with rheumatoid arthritis, occasionally of the mixed type and 
less often of the osteoarthntic type The sinusitis associated wnth the 
first type is usually silent but when eliminated favors the cure of 

67 Davison, F W Chronic Sinusitis Its Relation to Chronic Bronchitis, 
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the arthiitis The pathologic pioccss is most fiequently located in the 
ethmoid sinus and is often associated with infection of the maxillaiy 
sinus and is usualh of the hypei plastic t 3 pe Careful examination will 
show changes m the coloi and consistenc} of the middle turbinates wdnch 
are significant of a pathologic process in the ethmoid sinus The author 
adMses operation when the following conditions are present polypoid 
degeneration of the mucosa of the ethmoid sinus and roentgenographic 
e\idence of osteitis or thickened mucosa In such cases the operation 
should be ladical Also, one must not overlook allergy, vitamin defi- 
cienc\ and endocrine distui bailees 

Deafness — Whiteman'^ tieated 79 patients of all ages foi ^arlous 
t}pes of deafness (mostly catarihal), with impro\ement of from 20 
to 70 per cent in 70 per cent He even claims to ha^ e obtained improve- 
ment 111 sc^cral genuine cases of otoscleiosis The patients w^ere all 
treated m Australia but the authoi demonstrated his method on 3 of 
Prof Hugo Fre} 's patients m Vienna and states that 2 of them showed 
definite iinpi o\ cnieiit According to this treatment, the patient is hos- 
pitalized for tw 0 w eeks A w mdow is made m each antrum, the inferior 
meatal opening being made ^ely large Twice daily the antrums are 
irrigated with plnsiologic solution of sodium chloride This is follow^ed 
by the inhalation of menthol \apor The patient is instructed how^ to 
pass a catheter into the sinus so that he ma) continue the irrigations 
at home The author claims that the treatment stops the nasal discharge 
and dries the nasal passage, which results m impro\ed hearing The 
inhalations of menthol a apor must last a full hour and should be repeated 
frequently (This treatment would have to be thoioughly controlled by 
careful audiometric examinations through vaiious seasons before the 
results could be appraised ) 

Mental Disease — Graves'- found 1,425 of 1881 patients examined 
at the Birmingham Mental Hospital to be suftermg from disease of the 
sinuses The antrums alone or m combination with other sinuses w^ere 
aftected in 1.148 He cites numerous cases showing how^ the discover} 
and drainage of a closed emp) ema oi “occult” sinusitis resulted in relief 
f 1 om mental disorders He points out that when a diseased sinus ceased 
to discharge, the symptoms of toxemia made their appearance In some 
of the cases the disturbance came on some time after an attack of influ- 
enza, when all the nasal symptoms had subsided He quotes Pickwith 
and Wright as having demonstrated cases m wdnch only a diligent and 
persistent search for the focus led to its discoveiy, and wdienever pus 

71 Whiteman, R J Neue Therapie fur Sch\\ erhonge, Wien med Wchnschr 
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was found and eliminated the patient always recoveied fioin the mental 
disoidei (Not much is said about the t}pe of mental disoider that 
was under investigation, although mention is nude of psychoses and 
manias mcoiiectly diagnosed Also theie is no statement as to how 
many of the gioup mentioned weic tieated or opeiated on and what 
percentage weie cuied and how long the cine lasted ) 

IMALIGNAKT TUMORS 

Huizinga’s"® aiticle is based on studies of 35 cases of malignant 
tumoi of the nose and sinuses and deals vith difficulties of diagnosis 
from both the clinical and the histologic aspect One must always bear 
m mind when taking a specimen for biopsy that different poitions of 
the tumor may present ^at}lng histologic pictures, so that it is impos- 
sible m some cases to obtain a clear picture of the true nature of the 
growdh fiom only one section This is paiticularly true of sarcomas, 
wdnch may resemble a gianuloma and Mce \eisa One case in point 
w'as that of a man of 60 wuth a tumoi -like sw'elhng neai tliQ internal 
angle of the e 3 'e, wdnch on biopsy w'as twucc diagnosed as giant cell 
saicoma but which eventually w'as pioved to be Paget’s disease In 
another case a tumoi of the antrum wus fiist diagnosed as squamous 
cell caicmoma w'lth pearl foimation, but a latei biops} specimen yielded 
tissue rich m cellular material of unusual polymorphous structure, and 
the diagnosis w^as changed to sarcoma Later a third biopsy specimen 
was examined and a diagnosis of carcinosai coma w'as made At autops) 
a thorough study of the legion show'ed both types of tumor present 
A laie case of lymphogranuloma of the antium of a young girl is 
described in detail and lefeience is made to GialT’s inteiesting anal 3 'sis 
of this not unusual t 3 q 3 e of growth The author also calls attention 
to the difficulty of diagnosing eiosion of the flooi of the fiontal sinus 
in malignant disease because of anatomic variations in this legion and 
the uncertamt 3 ’’ of i oentgenograms 

Ohngien^® piesents a thoiough anal 3 ^sis of his tieatment of malig- 
nant tumors of the upper jaw as jjracticed at the Sabbatsbeig Clinic 
and Radiumhemmet m Stockholm From 1924 to 1936 he treated 
235 patients One hundred and tw^enty weie follow'^ed foi five 3 '^ears 
or more, and 35 per cent were found to be living without recurience 
for periods of fiom five to twelve 3 'ears His method compiises thor- 

73 Huizinga, E Diagnostiche Schwiengkeiten bei maligen Nasennebenhohlen- 
tumoren, Acta oto-Iaryng 25 296, 1937 

74 Graff, S Ueber die bosartigen Geschwulste und geschwulstahnliche 
Neubildungen des Epipharynx, Beitr z path Anat u z allg Path 95 497, 1935, 
Atlas der Erkrankungen dei oberen Luftwege, Leipzig, Curt Kabitzsch, 1933 

75 Ohngren, G Malignant Disease of the Upper Jaw, J Laryng & Otol 
52 18 (Jan) 1937 



SA LINGER— PARANA SAL SINUSES 


281 


ough destuiction of the Uinioi with siiigical diatheimy by eithei a 
tiansfacial oi a sublabial appioacb, depending on the location of the 
tuinoi and the piesence oi absence of involvement of soft tissue A 
pieliminai} ligation of the external caiotid aiteiy is done in most cases, 
and all suspicions tissue is destioyed, even if it means lemovmg the 
soft tissues of the check, the oibital contents, the nasal stiuctuics up 
to the ciibiifoim plate and the tissues within the pteiygoid fossa This 
IS followed by the use of high voltage loentgcn theiapy oi of a ladium 
bomb applied tin ough sevcial poitals so as to obtain the maximum of 
cioss fire At Radiumhcmmct high voltage loentgen therapy is used 
pieopeiatively and local iiiadiation postopeiatively The lattei is applied 
within the wound foi a total of fiom 500 to 2,000 milligiam houis, 
the tieatment is icpeated at intcivals of thiee months As to metastases 
in the lymphatic glands, the authoi has found iriadiation to yield bettei 
lesults wdien used alone than when combined with block dissection 
Since the oiiginal opeiation may be piolonged, he piefeis a combination 
of local anesthesia wnth administiation of evipal oi chloioform in older 
to spaie the patient the pain wdnch extensive electiocoagulation may 
pioduce 

The lesults obtained by AVelch and Nathanson weie not as good 
Of a senes of 106 patients wnth caicinoma of the antium tieated pnoi 
to 1933, 25 pel cent weic dead ivithin ten months, 50 pei cent within 
se\eiitecn months and 75 pei cent ivithin thnty-tw^o months 

Del Regato icpoits the lesults of an expeiiment at the Foundation 
Cuiie, 111 Avhich 10 patients with epithelioma of the maxillary sinus weie 
tieated by high voltage loentgen theiapy alone The tieatments 
w^eie pieceded by the exti action of all teeth Foiii of the 10 patients weie 
alive and fiee fiom the disease for periods of fiom five to fifteen yeais 
The technic used was as follow's fiom 180 to 200 kilovolts, fiom 3 
to 4 milhampeies, a skin distance of fiom 50 to 60 cm , with an aveiage 
daily dose of fiom 150 to 200 roentgens pei hoiii, and filtration with 
2 mm of copper and 3 mm of aluminum Two lateial fields of fiom 
70 to 120 squaie centimeteis, one anteiior and one posteiioi, w^eie 
treated, occasionally a thud field on the opposite side was treated and 
if necessary an additional field to cover the glands A total dose of 
from 4,000 to 8,000 roentgens was given slowly over a peiiod of fiom 
five to six weeks Radioepithelitis appears m fiom twelve to fifteen 
days, during which time the treatment is eithei lowered in intensity oi 
IS stopped tempoiaiily 

76 Welch, C E , and Nathanson, I T Life Expectancy and Incidence of 
Malignant Disease II Carcinoma of the Lip, Oral Cavity, Larynx and Antrum, 
Am J Cancer 31 238 (Oct ) 1937 

77 del Regato, J A Roentgentherapy m Epitheliomas of the Maxillary Sinus 

Surg , Gynec & Obst 65 657 (Nov ) 1937 ’ 



282 


ARCHIVES OF OTOLARYNGOLOGY 


Schall comments on the sequence of exophthaljnos following irra- 
diation of carcinoma of the antrum Five patients were treated b}- 
electrocoagulation and local application of 100 mg of radium packed 
in gauze into the wound for a total of fiom 2,000 to 4,000 milligram 
hours Interstitial iriadiation with ladon in needles was used in the 
cases in which the giowth was inoperable Exophthalmos was noted 
as early as twenty-four houis aftei the treatment and as late as se^eral 
weeks and was accompanied h}' lacrimation, dr3nng of the cornea and 
orbital pain Frequentl) exenteiation of the orbit is necessary to relieve 
the pain oi when the ocular function is destro} ed 

Daito leports a case of saicoma of the uppei jaw involving the 
anterior, medial and infeiior falls of the antrum On account of 
repeated severe hemorrhage, the external caiotid aitery was ligated, 
and the authoi notes that after the ligation the histologic picture changed 
from that of a mixed louiid cell saicoma to that of a small round cell 
saicoma and the fever disappcaicd The tumoi was lesected by a com- 
bined Denker and Partsch operation Daito recommends complete sur- 
gical resection of the jaw only if the patient is seen eaily enough and 
the general condition is good He therefoie advises opening the sinus 
in all cases in order to determine the extent of the piocess before decid- 
ing definitely on the treatment to be followed 

Shebesta reports a case of tumoi of the upper jaw in a man of 
33 in which the diagnosis of lymphosai coma was not made until after 
death The growth involved the antrum, the nasal cavity and the bones 
of the face, resulting in gangrenous breaking dovn of the soft tissues 
over the side of the nose and the adjacent cheek The bio]3S} specimens 
yielded mostl)'' lound cells in an abundant stroma Syphilis, rhino- 
scleroma and ulceiating granuloma were consideied in the diagnosis 
Autopsy revealed metastases m the glands and liver, vhich proA^ed to 
be lymphosarcoma (The photographs and descriptions of these cases 
tall)'’ closely with those of 2 cases of “gianuloma grangrenescens” of the 
nose and jaw reported by Joisten and of a similar case reported by 
Lewy 

78 Schall, L A Exophthalmos Complicating Irradiation, Tr Sect Laryng, 
Otol & Rhm , A M A , 1937, p 98 
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bindung der Arteria carotis externa, Oto-rhmo-laryng 10 627 (July) 1937 
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Collett, Chaiachon and Piaget lepoit the case of a woman of 53, 
edentulous since the age of 20, m whom a swelling of the cheek devel- 
oped aftei a blow with the fist about six months pieviously She com- 
plained of pains and inability to weai hei plate A soft swelling was 
palpable in the gingival fold, and loentgenogiaphic examination after 
injection of iodized poppyseed oil showed a cystic mass filling the lowei 
pait of the antium At operation it was found that the cyst was com- 
pletely enclosed with a thin bony coveimg It was removed, and the sinus 
was opened The cyst was filled with caseous material Recoveiy ensued 
Eighteen months later the patient letuined with lenewed pains and 
piesented an ulcerated aiea in the alveolar lecess, which bled fieely 
Biopsy showed a squamous cell caicinoma The authoi speculates on 
the 1 elation of the cyst to the carcinoma He believes that the paia- 
dental cyst which had been long quiescent was incited to activity by 
the tiauma and that the long-standing nutation and chionic sinusitis 
may have been the etiologic factois in the development of the carcinoma 

Fernandes®^ reports a cuie of two and a half yeais’ duiation of an 
extensive caicinoma involving the maxillary, ethmoid and sphenoid 
sinuses and invading the ovei lying soft tissues of the cheek The giowth 
^as completely exenteiated, and the cavity was tieated with ladium 
(amount not stated), which was applied in five sessions The histologic 
lepoit was undifiei entiated caicinoma masses of cells m columns with 
little mtercellulai stroma and numeiotis mitoses 

Hill®® points out the difficulties of ti eating malignant disease of the 
sinuses and nasopharynx in the small hospital away fiom a large medical 
center The patient is often financially unable to make a trip away 
fiom home The gieatest difficulty lies m the lack of expeit laboiatory 
facilities foi studying biopsy specimens Also beginning giowths are 
fiequently overlooked Seveial illustiative cases aie cited The authoi 
favors electiocoagulation followed by intensive irradiation In cases 
of involvement of the antium, one must disregard the cosmetic result in 
order to treat the lesion adequately 

A case of melanosai coma invading the nasal passages, the antrum 
and the ethmoid sinus is lepoited by Cho ®® The patient was a woman 
of 37, and the giowth manifested itself by nasal obstruction and hemoi- 

83 Collet, F J , Charachon, J , and Piaget, F Kyste du sinus maxillaire 
suivi d’un epithelioma du maxillaire supeiieur, J de med de Lyon 18 405 (July 
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ihages The patient ieco\ creel, but the Geiman abstiact fails to give 
the details of the theiapy emplojcd 

Anothei interesting report in the Japanese liteiature is that of 
Amano ®' A piimaiy caicinoma of the ethmoid sinus developed in a boy 
of 14 The tumor extended in the beginning ovci the region of the light 
angulus inteinus, so that the patient sought advice fiom an ophthalmol- 
ogist A diagnosis of dacryoc 3 'stitis was made, and dacryocystotomy 
was performed As thcic i\as no impiovement, the patient was sent 
to the hospital, wdiere m spite of postoperatne radium treatment he 
died A diagnosis of caicinoma w'as then made, but the exact histologic 
type IS not given 

Gaischm®® leports a case of primai}' “carcinoma gelatinosum” 
involving the frontal sinus, an extremely raie condition The patient 
W'as a man of 74, w'ho w'as ticated foi suppuiation of the right fiontal 
sinus and had had a number of polyps remo\ed some time pieviously 
Exophthalmos and paiesis of the abducens nene piomptcd an external 
opeiation, at which time the tumor mass w'as discovered, invading both 
the frontal and the ethmoid sinus 

Anothei case of primaiy caicinoma of the frontal sinus is repoited 
by Casteian and Achotcgui in a man of 49 who ga^e a history of 
having sustained a blow' over the left fiontal legion six months pre- 
\iously which raised a lump, the swelling disappeared in fifteen days 
Ihree months latei the patient noticed that the upper border of the 
orbit was becoming thick and tender and causing a narrowing of the 
palpebial fissuie An ii regular lobulated sw'elling w'as found at the outer 
third of the supraoibital margin, displacing the eye slightly The ovei- 
lying skin w'as adherent Roentgenograms show ed a dense shadow' of the 
internal portion of the fiontal sinus and some bluiiing of the external 
and the upper margin of the sinus Operation disclosed absorption of 
the bony margin and a perfoiation of the anteiior wall of the sinus 
The orbital w'all was absorbed, and the tumoi w'as piessmg directlv 
on Tenon's capsule, also the duia was exposed but w'as not adheient 
The mass w'as easily extirpated It proved to be an epithelioma, pai- 
tially cylindromatous The authors comment on the lack of subjectn'c 
symptoms and state that the diagnosis could be made only aftei histo- 
logic study They aie suie that tiauma w'as the exciting cause 

87 Amano, B A Case of Primary Ethmoidal Cancer in a Juvenile, Bull Nav 
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A third case of malignant tumor of the frontal sinus is reported by 
Alexandre His patient was a woman of 43 i\ith an indolently grow- 
ing tumor over the eyebro\\, observed o\er a period of twelve years 
Recently the grow th began increasing It was extirpated and found to 
be an encapsulated, blood}', friable, gra} ish-yellow grow'th invading the 
frontal bone and growing into the sinus, which was greatly enlarged 
and encroached on the orbit The dura was exposed rather widely 
The patient w as given postoperative irradiation Histologic examination 
reiealed a hemangiomaendothelioma with a tendency to psammomatous 
changes The grow th w as evidently primary m the bone, w'lth secondary 
im asion of the sinus cavity There was no recurrence up to tw'o years 

XONMALIGXANT TUMORS 

Cyst — ^Rosedale and Koepf report 7 cases of cist of the maxilla, 
6 of which encroached on the antrum One was complicated by an 
osteoma and anotlier contained seieral teeth Supernumeraiy teeth were 
found in 2 cases Some of the cysts were large, and 3 were bilateral 
Two became manifest after extraction of teeth and 2 were associated 
W’lth carious teeth The other 3 w ere of the follicular t} pe The authors 
find Hartwig and Mallassezs explanation of the origin of these cists 
inadequate, since the inclusion of epithelial rests does not fully account 
for the flmd content which reappears rapidly after experimental eiacu- 
ation Also, tliey find no reasonable explanation to date of the mecha- 
nism of c}stic formation They distinguish radicular from follicular 
cysts by the fact that the former are always associated with apical gran- 
ulomas and are therefore the result of preexisting disease about the 
root of a tooth, w^hereas the follicular cyst, otherwise known as a den- 
tigerous c} st, is associated w ith second dentition and may be suspected 
from “defects in the dental arch due to unerupted or supernumerary 
teeth ’ Follicular cysts may contain unerupted teeth, w’hereas radicular 
cysts nei er do 

Bass reports 2 cases of dentigerous cyst The first case w'as that 
of a girl of 19 An upper third molar w'as extracted and found to have 
perforated the antrum The latter was dark Irrigations cleared up 
the condition, and the patient w^as well for eight years A nasal dis- 
charge then appeared with dull pam m the cheek Pus was found on 
irrigation, and roentgen examination showed the sinus to be dark with 

90 Alexandre, A * Un caso di eraangroendotelioma dell’osso frontale a sviluppo 
endosinusale, Tumon 11:493, 1937 
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92 Bass, A L * Dentigerous Cyst, wuth Report of Two Cases, Kentuclo.' M J 
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a cuived shadow, as of a c}st with erosion of the lateral inferior wall 
A Caldwell-Luc operation levealed a bony cyst involving the entire 
antium The second case was that of a child of 4 with swelling of the 
cheek for two years and a cloudj^ antrum The distribution of the 
unerupted teeth was universal Operation was performed by the sub- 
labial route, and a cyst was exposed and peeled out Three unerupted 
teeth were found widely displaced One was in the canine fossa, 1 
in the posterior wall of the antrum and the third in the lateral nasal 
wall below the inferior turbinate 

Falcao repoits a case of a boy of 4 who was kicked in the face 
by a horse, sustaining a fracture of the upper jaw At his second 
dentition the teeth erupted irregularl)'’ At the age of 12 it vas noticed 
that there was a fistula in the gingiva of the opposite side, from which 
pus discharged Roentgen examination showed both antrums to be 
dark, there was also an ectopic canine tooth in the superointernal angle 
of the maxilla Operation revealed destruction of the anterior wall of 
the antrum, which was filled by a cyst containing a foul, fungating 
material The unusual features of this case were (1) the atopic posi- 
tion of the canine tooth, which was not within the cyst cavity itself; 
(2) the fact that the cyst though of dental origin was not a true follicu- 
lar cyst, and (3) the development of the cjst in an unusual location, 
namely, the frontal process of the maxilla 

Tabet and Dayde claim that a dentigerous cyst developing at the 
expense of the third molar is comparatively rare In the case reported 
by them the cyst grew into the antrum and became infected through 
contact with the root of a carious first molar, which gave rise to symp- 
toms leading to its discovery and removal 

Mucocele and Pyocele — In the reports of the past year every paia- 
nasal sinus has been described as the seat of a mucocele 

Williams reports a case in which an unusually large mucocele 
eroded the cnbiiform plate and the posterior wall of the frontal sinus 
A drainage tract was provided as follows 

“ mucus membrane overlying the roof of the nose was incised from before 

backward up to the posterior ethmoid region and the under surface of the flap 
was denuded of its mucous membrane as were the upper part of the nasal septum 
and the lateral wall of the nasal cavity above and on the middle turbinate The 
flaps were then packed down against the septum and the lateral wall of the nose 
with a vaseline pack ” 

93 Falcao, T Smusite maxilar cronica, canmo ectopica e cisto dentigero, Rev 
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95 Williams, H L Mucocele of the Left Frontal Sinus Report of Cases 
with Rise of Flap of Mucous Membrane to Maintain Patent Duct, Proc Staff Meet , 
Mayo Chn 12 665 (Oct 20) 1937 



SALINGER— PARANASAL SINUSES 


287 


The pack was removed in twenty-four hours, and recovery ensued, with 
minimum scairmg 

Nakashima °° reports a case of typical mucocele of the ethmoid sinus, 
causing exophthalmos and diplopia The mucocele had been known 
to be piesent for fourteen 3^ears and was incised and diained a year 
pievious to its complete removal 

In Wildenberg’s case the eyeball was displaced downwaid, foiward 
and outward There was diplopia, and roentgenograms showed a large 
opaque frontal sinus, the mtei sinus septum was destioyed, and the 
crista galli was pushed backward and outward Removal of the growth 
necessitated taking awa}’- the entire anterior wall of the frontal sinus 
and exenteiatmg the ethmoid labyrinth A marked deformity resulted 

Csillag®® reports a case of mucocele of unusual mteiest m that 
the patient had papilledema with tortuous dilated retinal veins and 
extreme reduction of vision The mucocele was found to have eroded 
the orbital wall as well as the posterior wall of the sinus, exposing a 
large area of duia It was also found to have extended fai backward 
into the orbit, displacing and compressing the optic neive Removal 
of the tumor was followed by disappearance of the fundus changes 
and a marked gam in visual acuity 

Kecht reports a case of mucocele involving both ethmoid sinuses 
The septum was eroded clear through, and the dura was exposed There 
was no connection with the frontal sinus, as proved by the injection 
of iodized poppyseed oil External opeiation was followed by convul- 
sions and coma, which were relieved after the packing was lemoved 
The authoi claims to have found only 3 similar cases repoited in the 
literature (Mackenty, Flath and Adelheim and Moure) It is likely 
that the condition in the author’s case originated in one ethmoid sinus 
and grew through the septum into the opposite ethmoid sinus, since 
there was a history of an endonasal operation about twenty years pre- 
viousty 

Ichikawa’s patient, a woman of 56, had a slight swelling at the 
internal angle of the orbit for about a year which began to increase in 
size, accompanied by exophthalmos and neuialgic pains The lid was 
incised twice, without much benefit Roentgen examination showed a 
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10 918 (Oct) 1937 

97 van den Wildenberg, L Volumineux mucocele du sinus frontale, Bull Soc. 
beige d’otol , rhinol , laryng , 1937, p 47 

98 Csillag, F Unusually Large Mucocele of Frontal Sinus Causing Severe 
Impairment of Vision, Budapesti on’^osi ujsag 34 830 (Oct 1) 1936 

99 Kecht, B Ein seltener Fall von Mucocele (Pyocde) beider Siebbein- 
labyrmthe, Arch f Ohren-, Nasen- u Kehlkopfh 143 330, 1937 

100 Ichikawa, J Em Fall von Siebbeinpyocele, Oto-rhino-lanmg 10 430/ 
(May) 1937 



288 


ARCHIl'ES OP 01 OLARYNGOLOGY 


laige cystic cavity in the icgion of the ethmoid sinus Ihe secretions 
contained staphylococci The mucosa of the middle meatus and turbi- 
nate was swollen and polypoid External operation was followed by 
disappeai ance of all s} mptoms 

Mucocele of the maxillary sinus is unusual Lopes states that 
he could find only 15 cases lepoitcd in the literature His patient com- 
plained of pain in the cheek An upper molai tooth was extracted, but 
the pain continued Roentgen examination showed a large elliptic 
shadow almost filling the antrum The nasoantial wall was pushed 
medially almost to the septum Operation disclosed a c}Stic mass con- 
taining a thick chocolate-colored matciial filling the antrum The facial 
wall was absorbed down to paper thinness, and the oibital wall -was 
eroded over an area of 2 squat e centimeters The mass came out with 
the entire mucosa, which stiippcd off easil) The walls of the c}st 
consisted of thick fibious tissue, which was lined w'lth typical mucosa 

Fornari reports a case of mucocele of the sphenoid sinus occur- 
ring in a man of 22, w'ho complained of nasal block There w’as a 
reddish mass filling one side of the nose, wdiich seemed to come from 
high up and looked like a saicoma Attempts to secure a biops} specimen 
resulted in rupture of a mucocele and discharge of a large amount of 
dark fluid Piobing led directly into the interioi of the sphenoid sinus, 
which w'as veiy roomy The probe entered to a depth of 8 5 cm from 
the nasal spine The cntiie anterioi w'all and pait of the floor of the 
sphenoid sinus had been eroded The author is certain that the grow'th 
could not have originated from the ethmoid sinus, because pressure 
sufficient to absorb the anteiior W'all of the sphenoid sinus would have 
caused encroachment on the orbit, wdnch was not the case in this 
instance 

Ftbioma — Arons reports a case of fibioma in a boy of 11 who 
had two teeth removed because of a swelling of the cheek Histologic 
examination of tissue attached to one lOot led to the diagnosis of 
osteosarcoma With a radium mold 6,000 milligiam hours of treatment 
was given The patient also leceived eight injections of a mixture of 
erysipelas and prodigiosus toxins, beginning with 1 minim (0 06 cc ) 
and increasing to 8 minims (0 5 cc ) Two months later he w'-as given 
a cycle of roentgen iriadiation of twelve treatments to three fields, 
200 roentgens per treatment, for a total of 2,400 loentgens and nine 
additional doses of the toxins, beginning with 2 minims (0 12 cc ) and 
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increasing up to 16 minims (1 cc ) Ten 3 ears later the patient was 
still free from evidence of the growdh A review of the case at this 
time proved that the neoplasm was a true ossitTang fibroma and not a 
sarcoma 

^lanci s patient a woman of 37 gave a histor}- of a slowh- grow- 
ing tumor of the upper iaw o\er a penod of ten 3 ears Caries of 
se\eral teeth led to their extraction The tumor presented over the 
clieek and mouth and tlie buccoaheolar fold and the alveolar process 
m the region of the extracted molar Biopsv revealed a fibroma Radium 
therap3' was tried but 3ielded no results The tumor was then excised 
through a transfaaal incision It ^\as found to extend from the palate 
up to die floor of the orbit and medialh* to the nasal wall Infenorh* 
it vas co\ered onh* b3' the mucosa of the palate 

Antial Polyp — Oppikofer reports 2 cases of antral pohp The 
grovsilis vere large and pedunculated extending to the posterior 
choanae and showing gangrenous changes due to torsion of the pedi- 
cle In 1 case a Caldw ell-Luc operation demonstrated the origin of 
the growth on the lateral wall ot the sinus tlie pedicle stretclung across 
the antrum through the enlarged ostium The poh'p m the second case 
was remo\ed b3' a intranasal application of a snare The poh-p m the 
first case measured 13 5 cm m length It ^^as an interesting specimen 
vnth a narrow pedicle the nasal portion shaped b3' pressure of the 
turbinate and septum a globular nasophar3*ngeal portion a narrow 
tAAasted portion and finalh* the gangrenous phar3ngeal part whicli was 
bilobulated 

Chondroma — !Menne and Frank report a case of so-called chon- 
droma of the ethmoid sinus and b3* careful stud3' and a review of the 
literature show tliat m man3- instances a growth of tlie t3'pe heretofore 
reported as pnmar3 chondroma of the ethmoid sinus realh' arises from 
the septum and imades the sinus secondanl3* The error arises from 
the fact that the growth is not diagnosed in most cases until it has 
attained such a size that it is frequenth* impossible to tell exactlv at 
what point it originated The authors made a thorough roentgeno- 
graphic investigation in their case and studied the grovili at autops3' The 
growth occurred in a man of 4 -^ developing over a period of several 
3-ears and attaining such large proportions as to displace both eveballs 
wideh- It im-aded the orbits the palate the nasophai^-nx the cnbn- 
form plate and the cranial cavit3- When the patient was first seen 
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the giowth might have been operable, but at that time the diagnosis 
was m doubt Later when the patient reappeared m the clinic, the mass 
was of such magnitude as to exclude any consideration of operation 

Rubaltelh reports the successful removal of a chondroma of the 
ethmoid sinus measuring 3 5 by 3 cm The operation was done through 
a Citelli incision, which is similar to the Moure operation except that 
the incision is cairied upw^aid along the side of the nose to the supero- 
mternal angle of the orbit and if necessary may be extended along the 
supracihary ridge This appioach affords access to the nasal cavity, 
the maxillaiy sinus, the ethmoid sinuses and the sphenoid sinus In 
the particular case lepoitcd, the cosmetic result w^as excellent, as the 
photogiaphs testify 

Osteoma — The grow'th in Pieri’s case originated m the frontal 
sinus and invaded the orbit The mass occupied the entiie enlarged 
sinus and w'eighed about 100 Gm Its removal entailed great difficulties 
and had to be done in two sessions, since the patient was doing pooily 
under the anesthetic at the fiist operation The author believes that 
osteoma is caused by a rencw'ed activity of the embryonal elements of 
the periosteum and fibrous tissue induced by trauma 

Marzio favors the theory of Lagrange and Borst, although he 
admits that the etiologic factors may vary with the individual case He 
reports 4 cases, in 2 of which the growth involved the posterior wall 
of the frontal sinus, exposing the dura The growth in 1 case was 
complicated by a mucocele, and that in another w'as associated with 
chronic fiontal sinusitis 

Lejeune-Laoureux’s patient, a man of 37, gave a history of acute 
frontal sinusitis ten yeais previously but no histoiy of trauma He 
complained of severe pains in the head for two w'eeks and swelling of 
the upper lid Movements of the eyeball were unimpaired, and there 
w'as no impaiiment of vision At operation the tumor was revealed lying 
just below a thin exteinal plate of the sinus It was ivory-hke in color 
and texture and invaded the opposite sinus as well as the orbit It was 
released with a chisel and removed in two fragments Its attachment 
was found to be the inferoposterointernal angle of the sinus It mea- 
sured 5 by 1 5 cm and weighed 15 Gm Externally it was dense, but 
internally it w^as composed of spongy bone 

107 Rubaltelh, E Contribute al metodo centro-facciale di Citelli nel tratta- 
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Von Eicken and Schurmann report a case in whicli a bon}* tumor 
was removed from the frontal sinus in 1915 and the panent was free 
from s}-mptoms until two years before the case was reported He com- 
plained of attacks of pains m tlie ear culmmating in the reappearance 
of the growtli, causing tlie eye to be displaced downward and outv*ard 
At operation it was found to involve the frontal and etlimoid sinuses 
exposing a large area of dura There was considerable hemorrhage 
during tlie operation as well as at subsequent dressmgs Histologic 
examination revealed a nodular mass cotered with epithehum The 
mass consisted of papillomatous components showing layers of bone 
laid down concentrically in die subepidielial spaces It is the contention 
of die authors that the condition was primarily a papillomatous growth 
and diat the osteoid formation was due to the influence of the epithehum 
on the indifierent young connective tissue stroma They claim that the 
tumor was not a true osteoma but an ‘ organoid mixed tumor and refer 
the reader to a thesis on diis subject by Hertner for further details 
concermng the histologic picture. 

MisccUoneo2'S. — ^^Iichl reports a case in wluch an adenoma filled 
the frontal sinus and was removed by an external operation but the 
patient died of a heart attack He also reports a case in which a blas- 
tema involved both frontal sinuses and exposed the dura operation 
was successful His third case v*as that of a simple granuloma causing 
the same symptoms as a true neoplasm, operation was also successful 

Coates reports a rare case of cholesteatoma of die frontal sinus 
in a man of 51. who gave a lustor}* of trauma at the age of 15 which 
left him with displacement of die e 3 'eball downward and outward exter- 
nal strabismus and diplopia when corrective glasses were not worn. 
During the World War he suffered repeated attacks of swellmg. redness 
and pain about the eye. In Februar}* 1936 an acute infection developed 
from exposure which resulted in a deep orbital abscess It was drained 
by an inasion through the hd Subsequent operation on the frontal 
sinus disclosed a large cholesteatoma erodmg the anterior wall floor 
and posterior wall of the smus The material removed consisted of a 
‘ whitish gray mass which shelled out easily almost intact It was 
arranged m concentric la 5 *ers The matrix was thin ' Coates ates 
various authors to show that cholesteatoma m tins region must be pri- 
marily due to fetal inclusion of epidermal tissues although in his case 


111. von Eicken, C, and Schurmann P Zur Klinik und pathologischen 
Anatomic der knochenhaltigen gutartigen Gevrachse der Nebenhohlen, Ztschr f 
Hals-. Kasen- u Ohrenh, 41:291, 1937 


H2 Michl R.* Tumors of the Frontal Smus, Cason lek. cesk. 76.967 (June 
11) 193/. 

113. Coates, G LI : Cholesteatoma of the Frontal SmU' Arch Otolarvno- 26* 
29 (July) 1937. ' “ 
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it was not at all improbable that the epidermal inclusion might have been 
due to trauma 

Gutierrez”^ lemoved a dermoid cyst from the frontal sinus of a 
man of 23 The tumor had been present foi five years as a small hard 
mass which caused no symptoms, until it suddenly began to increase in 
size and give rise to a feeling of eight Roentgen examination after 
the injection of iodized poppj'seed oil showed that the mass was 
encroaching on the sinus ca^ ity and the orbit It was removed through 
an external incision and was found to be secondarily infected, probably 
because of contact with the sinus mucosa 

Wattles ““ reports a laie case of benign giant cell tumor of the 
ethmoid sinus m a man of 21 There was a histor) of trauma, and the 
first diagnosis vas mucocele The mass was removed through an exter- 
nal incision and was found to have eioded into the orbit as \\ell as 
superiorl)', exposing the dura Histologic examination showed cells of 
three types, spindle, round and giant cells The spindle cells made up 
the bulk of the tissue The grow'th w'as markedly vascular, and there 
were large cysthke spaces containing both normal and broken-dowm red 
cells Among the masses of spindle cells were many small spicules of 
new bone, all health} This is a characteristic finding in such tumors 
but is not always demonstrable The giant cells w'ere found near the 
peripheiy and weie large with clear cytoplasm, taking a basic stain and 
containing many large darklv staining nuclei m the center No mitotic 
figures w'ere seen The tumoi has been known since 1845, wdien it w'as 
first reported by Pare and Lebert, but the classic description of it w'as 
w^ritten by Nelaton in 1860 A leview' of the literature reveals only 7 
cases reported involving the ethmoid sinuses in the period from 1860 
to 1935 The other bones of the body are moie frcquentl} affected by 
this growth than are the bones of the skull There is a history of trauma 
in 64 per cent of the cases It is assumed that they develop from the 
centers of ossification of cartilage bone They ai e benign in their course 
and do not recui after surgical excision 

Bryant reports a case in which a cystic mass enclosed in a thin 
bony capsule filled the maxillary sinus and appeared to originate in front 
of the third molar There w'as a history of exti action of the second 

114 Gutierrez, A Quisle dermoideo supurado de la region frontal en com- 
municacion con el seno frontal, Bol y trab de la Soc de cir de Buenos Aires 21 
795 (Sept 22) 1937 

115 Wattles, M A Case of Benign Giant Cell Tumor of the Ethmoid Labyrinth 
with a Review of the Literature, Ann Otol , Rhin & Laryng 46 212 (March) 
1937 

116 Bryant, B L An Unusual Tumor Involving the Maxillary Antrum, Arch 
Otolaryng 25 581 (May) 1937 
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Upper molar on the left side fotu yeais befoie without complications. 
A swelling developed about two years later and disappeaied spontane- 
ously after seveial weeks, lecuiimg foui months befoie the reported 
examination It was incised and drainage peisisted The author dis- 
cusses the differential diagnosis between tiue adamantinoma and radicu- 
lai cyst, and in the case cited inclines to the diagnosis of the former 
because of the piesence of a definite thin boii} capsule 

(To be concluded) 



News and Comment 


AMERICAN CONGRESS OF PHYSICAL THERAPY AND 
AMERICAN OCCUPATIONAL THERAPY 
ASSOCIATION 

The se\enteenth annual scientific and clinical session of the American Congress 
of Physical Therapy will be held cooperatively with the twenty-second annual 
convention of the American Occupational Therapy Association, Sept 12, 13, 14 
and IS, 1938, at the Palmer House, Chicago Preceding these sessions, on Sep- 
tember 7, 8, 9 and 10, the congress will conduct an intensive instruction seminar 
m physical therapy for physicians and technicians 

The convention proper will have numerous special program features, a variety 
of papers and addresses, clinical conferences, round table talks and evtensive 
scientific and technical exhibits 

The instruction seminar should prove of unusual interest to every one interested 
in the fundamentals and in the newer advances in physical therapy The faculty 
will be comprised of experienced teachers and clinicians, every subject in the field 
of physical therapy will be covered Information concerning the convention and 
the instruction seminar may be obtained by addressing the American Congress of 
Physical Therapy, 30 North Michigan A\enue, Chicago 
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SxsEFiococccs ^[ExrN-GiTi5 F. CooxLSY, Xev' York State J. !Me<i 37:573 
(ilarch 15) 1937. 

Two recoveries from streptococcic meningitis are reported- One of these was 
in a girl 11 years of age. ^Meningitis followed acute mastoiditis and a pure grovrth 
of Streptococcus haemoiyticus was obtained from the spinal fluid. All blood 
cultures were negative. Erv-sipelas streptococcus antitoxm was used both intra- 
muscularly and mtraspinally In the second case, that of an adult, the streptococcus 
was not found in the spinal fiuid. 

Aikjiax, Rochester, X Y. [Aor. J Dis Child] 

SxREPTOCoccrvL ilExixGiTis FoLLOvrED BV Recovepv T McQ. Teosias Proc. 
Roi-. Soc. Med 30:-ill (Feb) 1937 

A boy of 7 5 ears had had scarlet fever follovred bi* otitis media in April 
1936 Paracentesis on the rignt side and mCiSion of a postauricular abscess on 
the left side were performed. Thereafter he had paraljsis of the left side of 
the face. In the middle of September he was admitted to the hospital because 
of vomiring fever, drowsiness and earacne for the preceding three dai's At the 
beginning of October cortical mastoidectomy i^-as performed on the r.ght side 
Tea da^'s later cortical mastoidectomy was performed on the left side, but no 
pus was found in the antrum Lumoar puncture showed turoid fluid under 
normal pressure. Culture shovred no growth. There were 6 000 cells per cubic 
milLaeter and most of them were polymorphonuclears A week later a few 
gram-positive oiplococci v ere found A denvatn e of sulfanilamide prontosil 
(the hj crochloride of — suiiamido-2 -I'-aiammcazoberizene) was given 2 tablets 
tnree times a day The temperature fell and the symptoms disappeared. Tne 
administration of the orug was continued for one week. A month later lumbar 
puncture revealed normal flmd under normal pressure. The "Wassermann reac- 
tion of the fluid was negatiie. 

WiLLr--oisovr Xew Orleans [Aei J Dis Child ] 

Abscess of Teilpob.^ Lobe of Oxitic Origix Cubed by PurccrrcRE .ahd Wide 
Decoilfbessioy C VrxcEXT, David and H Askey.asy, Rev d’oto- 
neuro-opht 15 : 81 (Feb ) 1937. 

It has been shoum by ^Tncent, David and Askenasy (Jfcr d oio-iici'ro-opLt. 
11.593 1935) that it is possible to cure certam encapsulated abscesses of the bram 
by removal en masse inthout drainage and that encapsulation ran be favored by 
preliminary puncture and T.nde decompression The case reported demonstrates 
that when the condition is in certain acute stages decompression and puncture 
alone may eSect a cure, Tne patient, aged 8 3-ears, experienced a progressively 
increasing simdrome of mtracranial hypertension two weeks after purulent otitis 
of the right ear Seven weeks after beginning of the otitis operation revealed a 
nonencapsulated abscess of the temporal lobe, with extensive cohateral edema 
Evacuation of the pus bi* puncture witnoat masion of the dura, combined witn wide 
decompression caused such rapid and complete cusappearance of the si-mntoms 
that it seems warranted, more than ten months after the mtervention, to anticinate a 
definite cure. Tne authors believe that if m certam cases, puncture of tne abscess 
and oecompression transform a subacute into a chronic, encapsulated abscess which 
may suDsequently be removed en Voc, a similar technic 15 capable in certam other 
cases of eflecting a cure rapidK- and more sonply by causing resomtion of the 
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inflaninntoi j' focus without the ncccssiU of capsule formation Tlie difference 
m tlie e\olution of an abscess aftei cleconipicssion is due in large part to a 
difference in the eirulence of the causal micro-oiganisnis In the case reported the 
infecting organisms weie the staphjlococcus and the streptococcus Cerebral edema 
was responsible to a greater degree than the purulent collection for the intracranial 
hypertension The treatment of cerebral abscess must embrace not only evacuation 
of the pus but, especially, control of the edema 

Dl.nms, San Diego, Calif [Auen Nluroi 1*1 Ps\crn\T] 

V \i ut or Amsocoria iv Divgnosis oi Otitis Mroiv in Imancv S Jan- 

Nuzzi, Pediatna 45 39 (Jan) 1937 

Jannuzzi describes at length an acute svmpathctic sjndrome of infection of the 
middle car in children 

In his report he presents onlj 2 cases m which spontaneous amsocoria was 
shown, in the lemaming cases the pupillaij inctiinlitj had to be demonstrated bv 
means of drugs In the majoiitj of cases he revealed miosis of the eve on the 
side of the affected ear, and in 2 cases he met with mjdriasis He feels that 
an mflammatorj'' or a destructive process of the middle car can provoke cxcita- 
bilitj 01 destruction of the sjmpathetic fibers that run in the middle car and states 
that this sign is helpful in the diagnosis of otitis in children 

PviMirRi, Brookljn [Am J Dis Child] 

Otitis Mldiv in* Nlrslincs V Ttsak, Casop Ick cesk 74 1258 (\ov 8) 1935 

The authoi feels that a dailj aural c\amination should be given infants with 
dietarv disturbances, even in the absence ot any sjmptoms referable to the cai 
Collapse of the upper part of the posterior auditorj wall speaks for a purulent 
infection of the antrum auris A temperature of over 38 5 C (102 5 F ) in the 
presence of purulent otitis in an infant is regarded as an indication for paracen- 
tesis, and if there is no tendenej to healing after three weeks of discharge, mas- 
toidectomj is recommended In bilateral otitis immediate paracentesis of both 
drums is recommended In bilateral mastoiditis the side more severclj affected 
should be operated on first, the more mildlv affected side may clear spontaneously 
Bilateral mastoidectoni} maj iiuolv'e too severe an operative shock for some sub- 
jects In the presence of poor hv'gicnic environment the combination of otitis 
with nasophar 3 ngitis and dyspepsia maj’’ be frequent and severe 

Stuiik, Chicago [Am J Dis Child] 

Otitis and Toxicosis in Infants A ten Bonkel Huinink, Nederl tijdschr 

V geneesk 80 4874 (Oct 31) 1936 

A girl of 414 months showed acute dyspepsia and high fever for sin days Her 
general condition was bad The blood was highly toxic Repeated paracentesis, 
performed without proper indication, had no result As the condition was hopeless, 
both antrums were opened , mucopus with diplococci was found on both sides 
Three hours later undisturbed recovery began The author observed 10 analogous 
cases In each case the desperate condition of the child justified the mastoid 
operation Recovery took place in 6 cases 

VAN Creveld, Amsterdam, Netherlands [Am J Dis Child] 


Pharynx 

A COMPARATIV'E StUDV OT HemOLVTIC STREPTOCOCCI ISOLATED FROM THE ThROATS 

OF Residents of New Orleans and New'' York P TEiGm and B C 
Seegal, j Bact 32 631 (Dec ) 1936 

The authors state that a study of the geographic distribution of rheumatic 
lever, scarlet fever and acute glomerulonephritis m Canada and the United States 
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has sho\Mi that UVo of these three diseases, rheumatic feier and scarlet feier, 
dimimsh m frequency in the South, ^Yhlle acute nephritis remains approximately 
as frequent in the South as in the Nortli Since clinical and laboratorj^ data 
indicate that acute glomerulonephritis is usually initiated by an infection with 
hemobtic streptococci, it appeared peculiar that the incidence of this disease 
failed to dimmish in the southern part of the United States while the incidence 
of the other two diseases due to hemohdiic streptococci did decrease 

A series of cultures was obtained of material from the throats of patients with 
acute nephritis and acute pharyngitis and from normal persons (controls) In ing m 
New Orleans, and 63 strains of hemobiiic streptococci were isolated These were 
brought back to New" York and compared wnth 103 strains isolated in cultures of 
material from the tliroats of patients m the citj" of New" York The organisms 
were examined for tlieir fermentation of lactose, mannitol and salicin, their 
hemobsis m blood pour plates, their production of a soluble hemohsin and skin 
toxin, their hjdrohsis of sodium hippurate and their final ps in dextrose broth 
In these tests no difference was found between the hemol3"tic streptococci isolated 
from the throats of residents of New Orleans and of New York 

Stoesser, Minneapolis [Am J Dis Child ] 

Retropharyxge AL Abscess L Richards, New England J Aled 215 1120 
(Dec 10) 1936 

Richards reports a senes of 162 cases of retropharj ngeal abscess observed at 
the Children’s Hospital in Boston during the past ten j'ears The fatalities 
numbered 12, or 7 4 per cent The oldest patient was 12 j'ears of age, the joungest, 
4 months Bj far the greatest number of patients were betw"een the ages of 6 
months and 3 3 ears Prenous illnesses included sore threat in 22, otitis media in 
21, cenical adenitis in 46 (glands preiiously incised m 8), head colds in 26, 
tuberculosis in 2, unexplained fe^er in 16, measles m 3 and nephritis in 1 The 
chief complaints included d3spnea (nois3' breathing, snoring, c3'anosis) in 61, 
d3sphagia (regurgitation, anorexia, refusal) in 59, sw"olIen neck m 37, stiff neck 
in 31, sore throat in 9, fever in 27, cough in 3 and comnilsions in 2 

The retrcphaiwTigeal abscess merged w"ith the preceding condition, but, on an 
a\ erage, the s3-mptoms due to the retrophar3-ngeal abscess w ere of about four da3"s’ 
duration Inspection and palpation of the throat were the tw"o major methods of 
examination, 3'et both palpation and inspection have resulted disastrousb’ in more 
than one able operator’s experience Except in cases of dire urgencj- a lateral 
roentgenogram of the neck should be used instead 

The treatment for retropharj ngeal abscess is drainage which is accomplished 
bj an incision made internalb' through the posterior phar3 ngeal wall or externalb" 
through the soft tissues of the neck The operatne procedures m this series 
included incision (phaiw ngeal) m 135 external incision m 2 and transtonsillar 
incision in 2 In 5 an incision had been made before the patient entered the 
Childrens Hospital In 18 instances some form of general anesthetic was admin- 
istered, 14 patients recening ether and 4 gas and ox3"gen In the other 144 cases 
no anesthetic was administered Four patients were operated on in the upright 
posture The remainder, as far as could be determined from direct mention of 
the position were operated on m the prone or the exaggerated prone, so-called 
Rose’s position 

In 115 cases the outcome was recorded as uneventful In 4 instances trache- 
otomy was necessary, in 8 there was prolonged sepsis, in 14 supplementary or 
secondary incision into the abscess caMt3" was deemed advisable, in 8 secondarj" 
incision of infected cervical glands was necessaiw , in 12 incision was followed 
by a fever in which for some reason or other the temperature failed to return to 
normal, m 3 there was severe hemorrhage, and in 17 there were so-called late 
complications, such as meningismus, pneumonitis, otitis media, sinusitis scar- 
let fever or unexplained cough 
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Sudden sc\ ere, j)rofusc licinoj riiagc, often recurrent, lias bien one of the most 
dreaded complications of rctropinryngcal abscess llierc uerc 3 instances in which 
such hemorrhage occurred, and in 2 it pro\cd fatal Sudden severe hemorrhage 
must be controlled at once b} eaiotid ligation 

Gengi MiAcn, Dcincr [Am J Dis Ciiiid] 


Nose 

Use or Vapor ik CniiDRrN J A Scar wo and J F CoPi'OLiiNO, 

Arch Pcdiat 51 97 (Feb ) 1937 

Benzedrine \apor was used m the treatment cf rhmologic infections m 100 
children Prompt and adequate shrinkage of the nasal mucosa occurred, with no 
secondary reactions, local or sjstcmic Qrr, Buffalo [Am J Dis Child] 

Evperijiental Vaccivatiov Against Colds is as Infants’ Home Jf J 
Wallfield, j Pcdiat 10 69 (Jan ) 1937 

Children in the Infants’ Home, Brooldjn, who had had frequent colds and 
involvement of the upper air passages were chosen for the eNpenment The ages 
ranged from birth to 6 3 cars In 1933 a commercial catarrhal raceme (called 
vaccine B in the paper) was used The following year, in addition to the com- 
mercial -vaccine, a nonspecific vaccine (called vaccine A in the paper), obtained 
from saprophytic bacteria of the air, was used The injections were begun m 
October of each 3 car One course of eight subcutaneous injections was given at the 
rate of two injections a week The initial dose was 01 cc, and subsequent doses 
were increased gradually to 1 cc , a total of 4 6 cc being given to each child In each 
experiment the period of observation was one 3’car All temperatures over 100 F 
were recorded, as well as the tj'pc and the number of infections of the upper part 
of the respiratory tract Twenty-four children were given injections m 1933 and 
40 in 1934 The results of the first 3 car showed a reduction of 52 per cent in 
the number of days of fever and of almost 29 per cent in the number of colds in 
the vaccinated group The results of the second j ear showed no appreciable differ- 
ence in the number of dajs of fever and the number of colds between the group 
given the nonspecific vaccine A and the group given vaccine B The nontreated 
controls showed an increase of 29 per cent in the days of fev’er and had almost 
21 per cent more colds Wallfield believes that better results might be obtained 
by increasing the dose of the vaccine or by using the particular antigen to which 
the children are sensitive Rauh, Cincinnati [Am J Dis Child] 

External Puncture and Drainage in Suppurations of Frontal Sinus K 
Beck, Arch f Ohren-, Nasen- u Kchlkopfh 142 205, 1936 

Beck describes further observ'ations after the so-called puncture treatment of 
frontal sinusitis, which he recommended several years ago Treatment involves 
drilling a small opening in the anterior wall and introducing a small cannula 
(1 8 mm thick), which is left in place for several days Two or three times 
each day the secretion is aspirated and solution of epinephrine introduced into the 
cavity Whereas the aspiration of the secretion is at first painful and only a little 
epinephrine can be introduced into the cavity, the pain and the swelling of the 
nasofrontal duct begin to subside As soon as tins duct is free, the cannula can 
be taken out and the small puncture opening heals The author discusses and 
refutes some of the criticisms of this method Regarding the indications for it, 
he says that in cases in which real empyema exists it is inadequate, because in 
such cases a wide opening according to one of the well known surgical methods 
is required He shows that his puncture method is indicated chiefly in cases of 
acute and subacute frontal sinusitis accompanied with severe pain and refractory 
to the usual methods of treatment In some cases the author observed the com- 
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plete absence of exudate, but the nasofrontal duct was closed Simple opening, 
with or without the use of epinephrine, often counteracts the symptoms Swelling 
with closure of the frontal duct and with stasis of the mucosal vessels is the chief 
problem Opening of the sinus by puncture often effects improvement In con- 
clusion the author emphasizes that his method produces excellent results, provided 
It IS used in the right type of case Editor’s Abstract 

Rhinitis Caseosa Valerie Ballacs, Monatschr f Ohrenh 70 1432 (Dec ) 
1936 

Ballacs points out that the term rhinitis caseosa is derived from the character 
of the secretion, which consists of fetid scales, some of which are yellowish white 
and shiny while others vaiy from grayish yellow to brownish and form smeary 
crumbs or membranes Former reports about rhinitis caseosa permit the differ- 
entiation of three types (1) the uncomplicated type, m which a chronic impairment 
of the mucous membrane resulted m hypertrophy, polyposis, obstruction of the 
nose, increased secretion and stasis m the accessory sinuses , (2) the type m which 
exist deep-going inflammatory processes of the sinal mucous membrane, periostitis 
and osseous necrosis, and (3) the type that is complicated by rhmohthiasis, atrophy 
and ulcerations due to pressure The author discusses 5 cases, 3 of which belong 
to the first type and 1 each to the second and the third type He shows that the 
development of rhinitis caseosa is dependent on (1) the dystrophic condition of 
the mucous membrane, which is produced by chronic inflammation , (2) the 
secretory stasis resulting from the obstruction of the nose, and (3) the influence 
of as yet unlmown micro-organisms the metabolic products of which transform the 
secretion into the caseous type characteristic for this type of rhinitis 

Editor’s Abstract 


Miscellaneous 

Argyria a W Stillians, Arch Dermat & Syph 35 67 (Jan) 1937 

Stillians reviews the literature on argyna The discoloration may be local or 
generalized and may be due to the absorption of silver during contact with it in 
industry or during therapeutic use of silver preparations, the most common instance 
being the continued unsupervised use of silver compounds by the laity m self 
treatment of nasopharyngeal ailments Diagnosis is not difficult m that “in no other 
condition is there a bluish discoloration of the parts exposed to light while the 
rest of the skin remains ashy gray or even nearly normal m color” The only 
ideal treatment is prophylaxis Only 1 case of cure of generalized argyria has 
been recorded besides the one reported by the author He gave sodium thiosulfate 
orally and intravenously in large doses for one month, then methenamme intra- 
venously for one month, without definite results However, a plaque painted to 
match the skin was made at the onset of the treatment, and by comparison the 
“result was wholly satisfactory” The skin, because of the action of light, is 
probably the last to release its silver deposits Local treatment consists in the 
intradermal injection of 1 per cent potassium ferrocyamde and 6 per cent sodium 
thiosulfate In the case reported, each injection left a light spot almost as pale 
as normal skin By many injections of the reducing solution the whole anterior 
portion of the face except the lower eyelids was cleared If argyna develops m 
a child and the absorption of silver is discontinued at once, the prognosis is fair, 
for as the child grows, the silver deposit spreads over a large surface, and in this 
way the color .s lightened dhlin, Iowa City [Am J Dis Child] 

Geniculate Neuralgia (Neuralgia of Nervous Facialis) Further Con- 
tribution TO Sensory System of Facial Nerve and Its Neuralgic Con- 
ditions J Ramsay Hunt, Arch Neurol & Psychiat 37.253 (Feb) 1937 

Although this article is primarily concerned with neuralgia arising from the 
geniculate ganglion, nevertheless the discussion of the anatomic features of the 
sensory and sympathetic nerves of the face and their relation to deep orbital pain 
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should be of interest to all ophthalmologists There is a discussion of spheno- 
palatine ganglion neurosis (Sluder’s syndrome), the pain of which is localized 
in the root of the nose, m and about the eye and in the upper part of the face 
and the upper teeth and sometimes also in the lower jaw, the lower teeth, in the 
temple and about the zygoma, the ear, the mastoid, the occiput and the neck, the 
hand and even the finger tips 

Hunt summarizes the neuralgic disorders of the various cranial nerves as 
follows 

1 True trigeminal neuralgia, which is distributed in one or more branches of 
the trifacial ncr\c and in which the pain is localized m the more superficial struc- 
tures of the face and the mtraoral region This is classic prosopalgia or trifacial 
neuralgia In cases of neuralgia of the third division of the fifth nerve there is 
often associated otalgia 

2 Geniculate neuralgia, which in%ol\cs the deeper structures of the face This 
IS characterized by pain in the deep posterior orbital, the* palatal and the nasal 
region, with painful sensation of pressure in the face This is geniculate deep 
prosopalgia, and with it there is associated geniculate otalgia 

3 Glossopharj ngeal neuralgia, which is characterized bj neuralgic pains in 
the distribution of the glossopharj ngeal ncr\c at the base of the tongue and the 
adjacent regions of the throat and bj' associated otalgia 

4 Superior laryngeal neuralgia, of \agal oiigin, in which the pains arc localized 
in the region of the larynx, with associated otalgia 

All these \arious forms are accessible to surgical inten'cntion by the cranial 
method of approach through the posterior fossa, which exposes the fifth, the sc^enth, 
the ninth and the tenth cranial ner\c If this procedure is carried out with the 
use of local anesthesia, it is possible by touching any one of the nerves to repro- 
duce the neuralgic pain, thus confirming the clinical diagnosis, which is often 
involved and difficult 

An excellent series of references is included 

R Irvim:, Los Angeles [Arch Oputh ] 

Ocular Sigxs of Thrombosis or Ixtrvcraxial Vrxous Sinuses Frank B 

Walsh, Arch Ophth 17 46 (Jan ) 1937 

The ocular signs of thrombosis of the cavernous and lateral sinuses are well 
known, but there is no complete agreement regarding the mechanism producing 
them The ocular changes of thrombosis of the superior longitudinal sinus are 
even less well understood Some of the conditions hitherto diagnosed as serous 
meningitis, pseudotumor of the brain or chronic arachnoiditis may be due to 
thrombosis of the venous sinuses in the presence of an abnormal pattern of the 
sinuses Walsh correlates some of these possibilities with the anatomicopathologic 
changes in cases of septic thrombophlebitis of the cav^ernous and lateral sinuses 

Aseptic thrombosis occurs in the nonpaired sinuses, is rarely associated with 
purulent infection, shows a tendency +0 organization or resorption, is rarely com- 
plicated by meningitis and in one-half the cases is followed by extravasation into 
the brain and a tendency to softening Septic thrombosis occurs in the paired 
sinuses and is characterized bj frequency of purulent infection, meningitis and 
cerebral abscess, a tendency to purulent degeneration of the thrombus and, rarely, 
extravasations into the cerebrum and the cerebellum 

The thrombi grow in the direction of the flow of the blood stream, but they 
may develop m the opposite direction Such retrograde development is frequent 
in the intracranial venous sinuses, where it may be accounted for by the absence 
of valves in many of the venous channels, as well as by the plentiful collateral 
circulation Septic thrombi result m bacteremia and septicemia and, through 
direct extension, may give rise to abscess of the brain and meningitis 
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In septic thrombophlebitis of the ca^ernous and lateral sinuses, chemosis 
appears to parallel exophthalmos, \\hich ma\ be unilateral or bilateral The 
degree is \anable and is much less marked when the ca\ernous sinus is in\ohed 
through retrograde extension from the lateral sinus than when it originates from 
an anterior infection 

Edema of the lids is a striking feature m cases of fulminating thrombosis, 
especialh when the thrombosis arises from an anterior infection Infection, rather 
than \ascular obstruction accounts for swelling of the lids Walsh agrees with 
Faulkner that swelling of the lower lid is not pathognomonic of thrombosis of the 
ca\emous sinus and maj be due to inicction of the antrum or of the ethmoid 
sinus 

Parahsis of the extraocular muscles is an earlj sjmptom Ptosis deielops 
later Behr expressed the belief that external ophthalmoplegia is pureh mechanical 
and IS due to a lesion of the ncr\es in the caiernous sinus, caused bj pressure 
or inflammation 

Internal ophthalmoplegia is rareh encountered at the first examination and is 
described as a late s\mptom Parsons stated that parahsis of the external rectus 
muscle IS the first sign of in\ohement of the second e\e He stated that such a 
parahsis is to be explained either b} basilar meningitis or b\ increased intracranial 
pressure 

Anesthesia of the cornea occurs earh, though increased corneal sensitnih has 
been obserxed Cloudiness and necrosis of the cornea result from exposure These 
are of slight importance in establishing the diagnosis The fundus max remain 
normal throughout the course of the disease Generalized retinal edema max be 
apparent Pulsation of the retinal arteries was obserxed in 1 case but hemor- 
rhages XX ere infrequent 

Thrombosis of the longitudinal sinus usualh commences in the middle fifth 
of the sinus Anatomicallx. the high position of the sinus the low pressure, the 
sloxx current and the presence of pacchionian bodies predispose to thrombosis It 
occurs usuallx in debilitated infants and as a result of changes in the blood 
Itself notablx chlorosis Jacksonian conxulsions occur frequentlx Sx-mptoms 
of inxolxement of the pxramidal tract confined to the loxxer limbs max be 
present Conjugate dexiations of the exes occur often Exophthalmos has been 
reported, but rarelx Papilledema and engorgement of the xessels of the scalp, 
the retina and the conjunctixa occur, but, on the other hand, there max be complete 
absence of these signs 

\\ hen the thrombotic process is septic and has extended to the longitudinal 
sinus from the lateral sinus, the prognosis for life is bad Doxie in describing 
this txpe, concluded 1 In the absence of meningitis, earlx apathx or stupor m a 
patient xxith exidence of thrombosis of the transxerse sinus indicates infectious 
thrombosis of the superior longitudinal sinus bx retrograde extension, especiallx 
if associated xxith choked disks or conxmlsions 2 When tumor or mflamraatorx 
disease can be excluded, jacksonian seizures shoxxing progression from one foot 
to the other or beginning in the foot and graduallx inxolxing the homolateral 
upper extremitx suggest impairment of the circulation of the cerebral xeins and 
probablx thrombosis of the superior longitudinal sinus 3 Abrupt onset of sxtnp- 
toms of increased intracranial pressure xxith fluctuations suggests thrombosis of 
the superior longitudinal sinus, as xxell as xentricular tumor Absence of pro- 
gression after a fair length of time or actual regression of sxmptoms is suggestixe 
of thrombosis of the superior longitudinal sinus 

Bilateral papilledema is the outsanding sxmptom of thrombosis of the lateral 
sinus Unilateral papilledema max be present at times 

Spxeth, Philadelphia [Arch Xeurol & Psxchixt] 

Allergy of E\e, Exr, Nose and Throat L Ux'ger, Illinois Ixl T 71 47 
(Jan) 1937 

Unger points out that one xvho has allergic sxmptoms in anx part of his bodx 
is apt to haxe exidence of hx persensitix itx m another organ Theie is usualN an 
increase in the percentage of eosinophils in the blood and in the secretions of the 
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eyes, the nose and the bronchial tubes Hay fever from pollen is probably the 
most frequent cause of allergy in the eyes Vernal conjunctivitis has not been 
definitely proved to be allergic The results of treatment from the allergic point 
of view have not been satisfactory So-called nonscasonal allergic conjunctivitis 
IS due to sensitiration to some substance other than pollen In treatment, the 
specific cause should be removed whenever possible When complete removal of 
the cause is impossible, dcscnsitiration should be attempted Patients with contact 
dermatitis of the eye are not allergic in the ordinary sense of the term They do, 
however, usually react positnely to the patch test Recent work indicates that 
allergy is an important, perhaps the sole, cause of Meniere’s syndrome Because 
of the serious nature of the condition, all patients with Meniere’s disease should 
be subjected to a complete examination, including tests for allergy A large per- 
centage of patients seen in rhinologic practice are definitely allergic Routine 
examinations of nasal secretions will change old methods of treatment Patients 
witli mucous polypi are definitely allergic The best treatment to date for hay 
fever from pollen remains the injection of the appropriate extract of the pollen 
The value of nasal ionization is still m dispute, its results in the treatment of 
hay fever from pollen usually are not good, in the treatment of vasomotor rhinitis 
some workers repoit considerable success 

Barbour, Peoria [Am J Dis Child ] 

ENCEPHALOGRArHY WITH Ethvlenf Henrv Newman, JAMA 108 461 
(Feb 6) 1937 

Newman finds that the unpleasantness of encephalography is lessened and its 
scope of usefulness increased when cthvlenc, which is only one-fifth as soluble 
as nitrogen monoxide, although seven times as soluble as air, is used To date he 
has performed encephalography with the use of ethjlene in 30 cases In 24 of 
these visualization of the ventricles and the subarachnoid channels was excellent, 
in 5, only fair, and in 1, poor In the last case, however, a subsequent trial with 
air yielded no better results A survey of 189 cases in which encephalography 
was performed with air showed no higher percentage of satisfactory results 
Because of the fairly prompt disappearance of ethylene in the subarachnoid spaces, 
it is essential that roentgen examination be made immediately after the injection, 
as a delay of as little as fifteen minutes may result in poor visualization The 
headache complained of during injection of the gas did not differ in kind or 
degree from that experienced by patients in whom air was injected After the 
injection, however, the condition of the patient presented a striking contrast to that 
following the use of air Most of the patients were comforable within three or 
four hours and able to eat the evening meal, and in almost every instance they 
were up and about on the following day The average period of hospitalization 
following the procedure was reduced from three days when air was used to one 
and eighty-five hundredths days with ethylene, and the condition of the patients on 
dismissal was in general better than tliat after the longer period with air That 
the shorter period of recovery from headache is due to more rapid absorption of 
ethylene seems probable The author believes that the solubility of the gas, and 
not its anesthetic properties, is responsible for its advantage over air 

Editor’s Abstract [Arch Neurol & Psychiat] 

Observations on Effect of Prontosil and a Related Compound in Hemolvtic 
Streptococcus Infections P Gross, F B Cooper and R R Mellon, 

J Bact 33 72 (Jan) 1937 

The observation has been made by other investigators that the protective and 
curative effect in mice of a new derivative of sulfanilamide known as prontosil 
soluble (the disodium salt of 4-sulfamidophenyl-2'-azo-7'-acetylamino-l'-hydroxy- 
naphthalene-3', 6'-disulfonic acid) disclos^ a remarkable paradox Mice infected 
with highly virulent mouse passage strain^ of human origin showed a much higher 
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percentage of recovery than mice infected with nonpassage human stiains of low 
virulence Realizing the effect of diverse strains in mice, the authors thought 
repetition with other strains dcsiiable ’’ 

Accordmglj'-, the Pion stiain (Pasteur Institute) of i datively low viiulence and 
the Stoddard strain, human t}pe, of high virulence were employed Although 
definitely favorable effects were noted with the Stoddard strain, no comparison 
can as 5 ’-et be drawn between it and the Pion, owing to an unexpected fluctuation 
in virulence in the Stoddard strain But with the Pion strain only 1 of 10 controls 
was alive after fifteen days, while 6 of the tieated mice were alive and apparently 
normal. Similar results were obtained with the already known sulfanilamide 
In several clinical cases a favoiablc effect appeared, but in only 1 — a case of 
meningitis due to a hemolytic streptococcus — was it of high evidential value No 
final conclusions can be drawn 

Stocsser, Minneapolis [Am J Dis Child ] 


Paroxysmal Trigeminyl P\ix with Tumours or Nervus Acusticus H L 
Parker, J Neurol & Psychopath 17 256 (Jan ) 1937 

Trigeminal pain is raie in association with tumors of the acoustic nerve Of 
53 cases, Parker found only 4 in which there was disturbance of the sensation 
of pam He reports 2 more cases Because of the rarity of the two conditions, 
their simultaneous appearance could not be regaided merely as coincidental The 
pain was identical in all respects to that of tic douloureux and, as in the latter, 
could be relieved by injection of alcohol into the peripheral branches of the fifth 
nerve Similar occurrence of tiigeminai pam m cases of disseminated sclerosis 
has been reported in the literature The explanation of such a condition is not yet 
clear It has been suggested by Harris that the syndrome of both trigeminal 
and glossopharyngeal neuralgia is due to septic inflammation of the terminal fila- 
ments of the nerves caused by dental, tonsillar or sinal infections, and that the 
condition may be inherited Parker does not accept this view and is inclined to 
agree with Foerster that the condition is one of functional hyperexcitabihty in the 
nerve apparatus, conditioned and facilitated by many and different causes Parker 
draws analogies between this condition and that of facial spasm and believes that 
the underlying mechanism is the same in both conditions 

N Malamud, Ann Arbor, Mich [Arch Neurol & Psychiat ] 


Nose and Throat in Relation to Rheumatic Diseases H Barweil, Lancet 
1 67 (Jan 9) 1937 

When a sore throat has been followed by rheumatic fever it is proper, accord- 
ing to Barweil, that the tonsils should be removed Numerous small nodules of 
lymphoid tissue remain scattered over the pharynx, so that acute pharyngitis 
can and does occur after tonsillectomy Hence this operation does not with cer- 
tainty prevent recurrence of acute rheumatism, though it makes it less probable 
Diagnosis of tonsillar sepsis is easy in many cases but difficult in others, 
as usual, it is more difficult to exclude the diagnosis of an unhealthy condition 
than to confirm it Redness of the anterior pillar is considered an important sign 
Squeezing the tonsil after cocainization or aspirating it with a suction cup may 


give valuable evidence 


Langmann, New York [Am J Dis Child] 


Mixed Meningococcal and Streptococcal Meningitis A A Cunningham 
Lancet 1:198 (Jan 23) 1937 

An 11 month old boy was first admitted to a hospital with follicular tonsillitis 
and otitis media on the left About a month later he was readmitted with menin- 
gococcic meningitis as well as a recurrence of the otitis media and mastoiditis 
At operation the dura mater was incised This incision may have been the path 
of secondary infection, but it is likely that the streptococci reached the meninges 
by direct extension from the ear 
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If there is a mi\ed meningeal infection, the usual antimeningococcic therapv 
must be combined with immediate operation on the infected mastoid, but unless 
there is clinical c\idcnce of an intracranial abscess, the membranes of the brain 
should not be opened 

Langmann, New York [Am J Drs Cnnn] 

Vestibular RFACTI 0 ^s IN CnuoMC Aicoiioi ISM J A Earri and O Metzger, 
Re\ d’oto-neuro-opht 15 87 (Feb) 1937 

During the past several jears Barre and Metzger ha\c studied the vestibular 
reactions in cases of chronic alcoholism and have accumulated the protocols in 
60 cases The cases are classified as instances of marked, moderate or slight 
poljneuntis, instances of delirium tremens and instances in which there were no 
characteristic signs of polj neuritis Studj' of the results of vestibular examination 
show (1) The reaction to the rotation test is the first to be affected and is most 
profoundlj modified in cases of chronic alcoholism, (2) m a certain number of 
cases of generally severe involvement caloric hjporeflexia is observed, and (3) the 
reaction to the galv'anic test is almost alvvajs unaffected, even m severe conditions 
of long standing The type of dissociation deserves emphasis and appears to be 
peculiar to chronic alcoholic intoxication Possiblv it is a manifestation of neuritis 
of the most peripheral vestibular nerve fibers, which would be in accord with what 
IS known of the action of alcohol on the nerves 

Dexms, San Diego, Calif [Arch Neurol & Psychiat] 

Relation Between Enlarged Tonsils and Mental Dificiencv T Brandfr, 
Monatschr f Kinderh 69 57 (Feb ) 1937 

In 373 premature children aged from 7 to 15 vears Brander found that the 
incidence of mental retardation was parallel to the degree of tonsillar hjper- 
plasia The greater the hjperplasia, the lower was the general average of the 
intelligence quotient The defects of intelligence being of relatively mild degree, 
the tonsillar hyperplasia cannot be considered a factor of oligophrenia 

Brander does not claim that the associated mild mental defects are necessarily 
due to the enlargement of the tonsils In the presence of large tonsils the svmp- 
toms of the more defectiv'e children seem to be accentuated Perhaps enlargement 
of the tonsils and mental retardation have a common cause Removal of tonsils 
may help some children, but it is valueless in such conditions as oligophrenia 

Gerstley, Chicago [Am J Dis Child] 

Is Lymphatic Tissue in- Nasopharynx a Protection Against Infection^ 
G Eigler, Munchen med Wchnschr 84 284 (Feb 19) 1937 

The old theory that the bmphatic tissue in the nose and throat is a barrier to 
sistemic infection is no longer tenable Phagocytic cells, which are essential m 
the protection against invading organisms, are absent or sparsely present in the 
tonsils and the adenoids Eigler fails to find histologic or biologic evidence that 
the tonsils and the adenoids aid in the development of antibodies After these 
tissues have been removed surgically, a patient is less susceptible to catarrhal 
pharjngitis, diphtheria and scarlet fever 

Brahdy, Mount Vernon, N Y [Avi J Dis Child] 
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PAPILLO^XA or THE ToxsiL REPORT OF THREE Cases Presented b}-- Dr Ira 
Frank 

True tumors of the tonsils are rare lesions, those of the benign type being 
much less frequently observed than those of the malignant Benign tumors include 
most commonly fibioina, papilloma, lymphoma and angioma, myoma, adenoma, 
lipoma, chondroma, teratoma and mixed tumor also occur but with far less 
frequency Pedunculated or sessile papillomas oi diffuse papillomatous hyper- 
trophy of the tonsil, including epithelial elements, must be distinguished from the 
orinaiy adenoid lymphoid hypertrophy of the tonsil, although from the clinical 
standpoint the distinction is almost exclusively of academic interest, either condi- 
tion calling for tonsillectomy (An extensive icvicw of the literature was given) 
According to the records of the department of pathology' of Michael Reese 
Hospital, m the past six 3 'cars only 3 patients with hard papilloma of the tonsil 
came for examination (Because of the rarity of reports of such lesions in the 
literature, short resumes of these 3 cases were given ) All the patients were men 
The histologic changes were in general similar in all — a squamous papilloma, the 
squamous epithelium extending m finger-like, sometimes branching projections 
about a delicate core of connective tissue The epithelial cells did not vary in 
structure, and the base of the projecting mass was well demarcated by the tonsillar 
epithelium There were no signs of inflammation 

Clinically, papilloma of the tonsil is more frequently observed in adults than in 
children, it is probable, however, that in young subjects papillary hypertrophy may 
often be disguised under the general appearance of oidinary lymphoid tonsillar 
hypertrophy Whether or not benign papilloma may become malignant is open to 
doubt 

Subjective symptoms are usually insignificant, there may be some irritation 
and soreness of the throat If the growth is pedunculated it may form an impedi- 
ment to respiration and swallowing In some cases diagnosis has been made only 
after tonsillectomy for ordinary hypertrophy In each of the 3 cases reported the 
clinical diagnosis of hard papilloma was verified by histologic examination 

The treatment is electrocoagulation or, better, complete removal of the affected 
tonsil 

DISCUSSION 

Dr Howard Ballengfr I am under the impression that papilloma of the tonsil 
IS somewhat more common than one would assume from Dr Frank’s review of the 
literature It is possible that some of these small isolated polyp-like growths that 
one sometimes sees on the tonsil are not true papillomas I have seen a few of 
that type which I have called papilloma but have not always checked by a micro- 
scopic section It is probable that most of the cases are not reported in the 
literature 

Dr Francis Lederer Two questions arise m connection with this presenta- 
tion first, whether m Michael Reese Hospital all tonsils were routinely sectioned to 
find these 3 cases recorded by Dr Frank and, second, whether they were serially 
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sectioned in order to be certain that such a report could be interpreted with any 
degree of accurracj In this instance there is again lack of e\idcncc that 
reference to the literature supplies a fundamental basis for argument As 
Dr Ballengcr said, I am certain that many more such instances arc observed by 
clinicians than arc recorded in the literature I believe that if one canvassed 
the physicians who have observed these benign tumors, particularly those of 
papillary type, it would be found that such lesions arc more common than this 
report would indicate 

Dr Ira Frank I cannot answer Dr Lcdcrcr absolutely Since there were 
gross lesions, I believe that only tonsils showing something abnormal were sec- 
tioned I, too, thought the condition occurred much more frequently than it does 
until I looked up the literature 

A Case or Streptococcic klrMNCiTis with STarPTOcoccEMiA Recoverv Pre- 
sented by Dr Aifred Lewv 

R L H, aged 14, was operated on May' 5, 1937, for acute mastoiditis and 
subperiosteal abscess She was discharged from the hospital on June 4, 1937, 
with a dry ear and the wound healed 

She was readmitted on July 29, 1937, with a historv of headache of two weeks’ 
duration, vertigo and vomiting and blurring of vision She was in a coma two 
days before admission 

Examination showed a slight discharge from the right car, tenderness in the 
mastoid scar, stupor and rigidity of the neck, tlie Kernig, the Brudzinski and the 
Babinski signs were positive, facial twitching was manifested, there was paresis of 
all the right cxtraociilar muscles and of the left external rectus muscle Examination 
of the blood showed 70 per cent hemoglobin, 4,000,000-1- erythrocytes and 21,000 
leukocytes, the urine contained albumin, a few granular casts and a few red and 
white cells The spinal fluid under pressure showed 710 cells per cubic millimeter, 
the hemoly'tic streptococcus was found in smear and culture Four successive 
cultures of the spinal fluid were positive, the fifth being sterile Three successive 
cultures of the blood were positive for hemolytic streptococci, and the fourth was 
negative 

A radical mastoidectomy was performed The dura was uncovered in the 
middle and posterior fossae, exposing the lateral sinus The cisterna pontis 
lateralis was drained with iodoform gauze Sulfanilamide was administered, the 
initial dose was 60 grains (3 88 Gm ) with sodium bicarbonate, and 60 grams (3 88 
Gm ) was given daily by mouth with 5 cc ampules of prontosil (the disodium salt 
of 4-sulfamido-phenyl-2'-azo-7'-acetylamino-r-hy droxynaphthalene-3', 6'-disulfonic 
acid) intramuscularly daily for four days Tins treatment vv'as then discontinued 
for three days, and solution of potassium arsenitc, 2 minims (0 12 cc ) three times 
a day, was substituted, then administration of sulfanilamide was resumed Trans- 
fusions of small doses of whole blood were given on the second, the fourth and 
the seventh day The temperature was normal on the thirteenth day At this time 
the optic disks were still blurred, were elcv'ated 1 5 diopter and showed some flame- 
shaped hemorrhages These eventually disappeared Thereafter recovery was 
uninterrupted 

Five months later the patient is still somevv'hat anemic but has resumed all 
normal activities The left knee jerk is absent, otherwise neurologic findings are 
normal She is still under observation 

DISCUSSION 

Dr George S Livingston I recall a previous report by Dr Levvy of a 
cure in a case of otitic meningitis in which drainage of the lateral pontile cistern 
was used but sulfanilamide was not Two such isolated reports might make one 
wonder whether the surgical procedure was not more important than the drug, 
but general experience, of course, points m the opposite direction Dr Levvy has 
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asked me to discuss sulfanilamide therapy from the standpoint of dosage In cases 
of meningitis, the adequacy of the dose is probably the determining factor for 
recovery From experimental evidence it is known that to protect mice against 
streptococcic peritonitis a concentration of sulfanilamide in the blood stream of 
10 to IS mg per hundred cubic centimeters is required If one uses these figures 
as a guide, one can then determine an approximately adequate dose, which should 
then be adjusted to the requirements in the individual case It has been found that 
it takes forty-eight hours to attain the desired concentration of sulfanilamide in the 
blood If one begins with the usuallj'^ recommended dose of 54 grain (0 05 Gm ) 
to each pound (0 5 Kg ) of body weight in twenty-four hours, in two days one 
should make a quantitative determination of sulfanilamide This is done by the 
colorimetric test devised by Marshall and his co-workers In cases of meningitis 
the cerebrospinal fluid as well as the blood should be tested If the amount is low 
and the clinical condition has not improved, the dose should be increased 

Sulfanilamide has been found to be excreted at the same rate that it is ingested, 
and under such circumstances it is sufficient to test the urine content of the blood 
In seriously sick patients, how'ever, with meningitis or septicemia, there is a con- 
siderable derangement of renal function, so that the test of the urine is unreliable 

I believe that onlj’^ by frequent quantitive determinations on the blood can 
potentially fatal infection be safelj* and intelligently treated with sulfanilamide 
Not all infections can be cured wuth sulfanilamide, but the percentage of recoveries 
will be increased by the use of these means of adjusting the dosage to the peculiar 
requirement of the individual patient 

Dr Thomas Galloway Since the first of last year at the county hospital 9 
patients proved to have streptococcic meningitis have recovered by the use of 
sulfanilamide and its derivatives, 1 without operation, which is something that was 
impossible previously, so the effectiveness of the drug cannot be denied As 
Dr Lewy show'ed, however, proper surgical treatment of the infective focus is still 
essential As to the colorimetric test for the proportion of the drug m the blood. 
It IS not difficult and is routine at the Evanston Hospital An attempt is made 
to get only a level of 5 mg per hundred cubic centimeters 

The routine doses at Cook County Hospital are 54 gram (0 05 Gm ) per pound 
(0 5 Kg ) of body weight for about three days, then grain (0 03 Gm ) on suc- 
ceeding days Recently sulfanilamide has been used in a concentration of 0 8 per 
cent in salt solution given intravenously It is interesting to know the amount 
of the drug being used, twelve thousand 5 gram (0 32 Gm ) tablets were used at 
Cook County Hospital last month in the treatment of streptococcic infections, and 
Dr Fantus is proposing that its administration be limited to cases of serious condi- 
tions because of the cost and because of the possibility of unfavorable results from 
its use 

Dr Francis Lederer There are tw^o points that occurred to me m connection 
with Dr Lewy’s case report He ceased giving sulfanilamide at the time the 
patient became cyanotic I hoped that Dr Livingston would talk on that point 
According to the modern concept of treatment with sulfanilamide, the therapy 
must be continued despite the cyanosis, which will then subside There is another 
point I wish to bring up, viz, has that child entirely recovered^ Somehow or 
other, judging from the history which Dr Lewy presented, one would suspect that 
the child may have a latent abscess of the brain With inability to make a proper 
recovery, indicated by pallor and failure to gam weight, there should be a strong 
suspicion of this possibility 

Dr M Reese Guttman One of the drawbacks m the use of large amounts 
of sulfanilamide has been the danger of methemoglobinemia Recently an antidote 
for this condition encountered in the use of sulfanilamide has been found in 
methylthionine chloride Small doses are hypodermically injected three times a 
day This has been found effective in preventing the occurrence of sulfhemo- 
globinemia When the condition has appeared clinically it has disappeared in about 
twenty-four hours after the use of methylthionine chloride 
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Dr Aitred Lnwv The important thing is to bring out tlie management b\ 
sulfanilamide Operations ha\e been performed for streptococcic meningitis for 
manj years without any notable success until administration of sulfanilamide was 
begun, and m addition to the 2 cases of Dr Callow a^ in which recoverj occurred 
w'lthout operation, I ha\e a case and ha\e knowledge of another m which opera- 
tion was refused and the child recoeered I think the drug must be gi\cn credit 
for recoeerj m most cases That is wdij' it is so important to understand the drug, 
how' to use It, when to discontinue it and what the dose should be in the indnidual 
case 

The question of abscess of the brain in this case has been uppermost in ni\ 
mind, and for that reason the child is still under obser\ation The child lues 
out of town, and since the family is poor I strongly suspect that the rather slow 
recoyery may be due to lack of proper food I ha\e tried to make arrangements 
w'lth the county nurse to see that she gets the sort of food she should ha\e I shall 
continue to w'atch her for e\ idencc of residual complications in the brain 

Psychiatric Therap\ for Dysphemia and Dysriioma Presented by Dr James 
S oNNETT Green r 

In this issue, page 213, appears an article b\ Dr Greene, entitled “Psychiatric 
Therapy for Dysphoma Aphonia, Psychophonasthenia , Falsetto," which includes 
the material presented in this report except the section on dyspliemia, an abstract 
of which follows 

DYSPIIEMlA (STLTTFRING) 

Stutterers are sympathicotonic neurotic persons whose disorgani/ation, both 
psychic and somatic, is so marked and so common to all of them that they can be 
classed as "stutter-type neurotic" The neuropathic diathesis of the stutter-Upe 
neurotic person is a hereditary trait Apparently a disorder is passed on from 
parents to children which predisposes them to nervous and emotional instability 
but w'hich IS only to a degree a specific organ weakness or inferiority The chief 
factor seems to be a disturbance in some stabilizing mechanism — probably a hypo- 
thalamic involvement 

Further, the stutter-type person belongs to that group which Pavlov classified 
(in terms of nervous excitation and interruption of psychomotor function) as 
"strong but unbalanced ” He demonstrates a combination of the harmful effects 
of excessive excitation and abnormal interruption in Ins motor functions, so that 
there is an interference with that inner rhythm so necessary for integrated function- 
ing When this fundamental lack of rhythm is combined with the high emotional 
tone of sympathicotonia, one can readily' see why the stutterer is predisposed to 
disorganization and chronic hesitation in general 

Under stress, the behavior of the stutter-type person takes the form of irregular, 
hesitating physical manifestations, which may be apparent in any' of his psy'cho- 
motor activities When speech is involved, one designates it as stuttering 

Even with his neuropathic diathesis, the stutter-type person is not necessarily 
destined to stuttering speech Only an unfavorable env'ironment — an environment 
of opposition — which accentuates the native conflicts of the individual, can evoke 
stuttering in its various forms 

In the stutter-type child, the conditioned reflex of speech is unstable because 
of his lower grade of psychomotor efficiency, and w'hen such a child is reared 
in an oppositional environment he easily' acquires stuttering speech as a phvsical 
manifestation of his underlying diathesis In such a child any marked initial 
environmental impact is enough to cause a disturbance in speech Through anxiety 
and fear, the experience is repeated again and again, until a definite neural path- 
way via the cerebral cortex is built up and stuttering speech occurs as a conditioned 
reflex 

As the child grows older and the social situations become more complex, a 
chain of humiliations, failures and frustrations is set up, resulting in an anxietv- 
fear neurosis which m time vv'arps the whole personality' Stuttering, then, is 
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not a speech defect as the term is com entionallj understood, but a deficiency 
specialization, and all therapeutic measures instituted for stuttering speech must 
take into consideration the function of the organism as a whole — the entire 
personality 

DISCUSSION 

Dr Elmer L Ken\on I first met Dr Greene almost exaetb’^ twenty-seven 
^ears ago, in Berlin We came to America, and we have met but a few times 
since We haic taken diffeient couises I ha^e taken a path which has attempted 
to help build up a national moiement for handling speech problems Dr Greene 
has stuck closely to his institute The field covered m his papei tonight is so 
large tliat a complete discussion will not be attempted I Avish I might talk about 
tlie different tj'pes of cases mentioned Others in the work ha^e handled tliem 
all and liaAe handled them cffectnch and often not in the waj' described by Dr 
Greene With respect to stuttering, oi stammering — it is a matter of fasljion 
whether one uses the one term or the other — there are perhaps six or eight definite 
theories with respect to the etiologv of this disorder, of which one is Dr Greene’s 
I ha\e no doubt that none of these theories are true in their entiretj' Thus treat- 
ment is still on an empiric basis and for the individual phjsician is determined 
largely by his own conception of etiology 

Dr Greene’s marked emphasis on what he designated the “stutter tj"pe” of 
person, on w’hich tjpe of personalitj he belie\es stuttering depends, is certainh 
open to question In 90 per cent of cases the condition begins before the sixth 
A ear of life Why the disorder starts is not knowm or, at any rate, not agreed on 
If the patient continues to stutter he is m a serious situation He cannot make 
good in expressing himself His peculiar efforts at speech constitute a subject 
for ridicule He fears to talk Whate\er there maj be of a “stutter tjpe” m the 
stutterer seems to me to be chieflj a de\elopment caused by stuttering itself 
This is borne out bj the fact that no one can foretell which particular child or 
adult will begin stuttering and also by the fact that after ieco\ery the former 
stutterer takes his place in life and usualh appears no different from other persons 

Dr Greene’s success in tieatmcnt, namel}’ cures in 70 per cent of the cases, is 
excellent I have never seen published statistics which hai e indicated above 25 per 
cent of successes As to my own treatment of stuttering, I approacli tlie problem 
from the psjchophjsiologic standpoint, and wdien I can obtain complete coopera- 
tion I ha^e no failures This attainment of success in treatment by such wideh 
different methods further indicates how' doubtful is Dr Greene’s “stutter type’’ 
conception of etiologj 

Dr C T Simon I should like to raise a question with Dr Greene and make 
a statement of my ow n The question is How many cases has he found m wdiich 
the condition has started after the age of 6 years ^ As Di Ken} on mentioned, 
practically all stuttering is reported to start before the age of 6 years, and it is 
possible to get the complete fainih histor} Further, it seems many children 
exhibit s}mptoms of stuttering but ncAer become stutterers, but sometimes some- 
thing happens and the boy or girl changes into a stutterer I wonder whether 
ail} information has been found in case histones concerning the greater frequenc} 
of stuttering among bo}s than girls Wh} is it more often in bo^s than m girls 
tliat the early s}mptoms are fixed into a permanent stutter? There is no satis- 
factory answ^er to tliat 

I think that in dealing with stutterers one should get aw a} from the idea that 
the stutterer is abnormal or denates sharply from the characteristics of normal 
persons From e%er} obser\ation that can be made, the stutterer differs from the 
normal person only in terms of his speech Some are beginning to tliink tliat the 
emotional abnormality found in the adult stutterer in all probability is the result 
of the defect m speech, rather tlian the reverse 

Dr Joseph C Beck I should like to speak about this condition from a public 
standpoint, economic standpoint and charitable standpoint, because mam of these 
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unfortunitc persons are without a job and hopeless, and they go awaj after Dr 
Greene treats them, ready to take a position in societj 

I met Dr Greene in Toronto three years ago He told me the details of his 
work — using more terms than any dermatologic professor ever employed That 
night, at a meeting of the American Board of Examiners, I sat down next to 
Dr klosher and he said to me, “What’s the matter with j'ou’ You are 
stammering!” 

What interested me in this lecture tonight w’as the reference to aphonia, 
hysterical aphonia All practitioners used to treat patients with this condition and 
say they were cured I recentlj had a disturbing case The patient had a cyst 
of the \ocal cord I told Dr Guttman to take it off, and he did He told the 
patient to be quiet awhile, and she has been quiet ever since She has normal 
cords, and the> move all right I suppose the trauma, getting the instrument into 
the throat, produced the difficulty She was hoarse from the neoplasm, but now' 
that it is gone she is aphonic 

I should like to ask if Dr Greene has e\cr used hvpnosis m any of his cases 
Mention is made by Europeans of the use of hjpnosis in treating these patients 
Dr a H Andrews Jr Dr Greene has used a term tonight which I think 
deserves more emphasis, namely, “organism as a w'holc ” This is important from a 
philosophic standpoint The results of his w'ork in curing this type of patient are 
evident The same holds true m manj other fields The medical profession has 
been held back for many jears by the Aristotelian concept of dividing a subject 
into parts, studying their various components and trj mg to add them up again and 
get the W'holc One should trj rather to get a concept of the w'hole This holds 
true for organic as well as for functional diseases and for other parts of the bodj 
as well as for the larjnx 

Dr Austin A Harden I should like to ask what Dr Greene does for the 
correction or the adjustment of speech for deaf persons 

Dr J S Greene In reference to mutation as one of the causes of stuttering. 
It can definitely be said that the percentage of those who commence to stutter 
as a result of imitation is large, especially when there is an older stutterer in the 
immediate famib 

In reference to Dr Beck’s question as to whether surgical measures should 
be instituted in cases in which the voice is affected before vocal treatment is under- 
taken, this of course depends entirely on the nature of the condition In the case 
of the tumor of the vocal cord just mentioned surgical procedure is indicated 
and should be followed bj vocal treatment In answer to his question about the 
value of hypnotism, I wish to say that hypnotic therapy w'as given up a long time 
ago In this country at the present time it is used only occasionally and simplj 
as an experimental measure One of the principal reasons for its disuse is that 
stutterers are introverts and it has been found that it is much more difficult to 
hypnotize introverted, self-centered persons than so-called extroverts 

In regard to the ratio of men to women among stutterers, an uneven sex dis- 
tribution has been found About eight times as many boys as girls stutter There 
are obvious reasons for this First and foremost is the fact that early environ- 
mental stress is never so hard on girls as on boys The element of social com- 
petition enters into the life of even the youngest boys much more decisively than into 
that of girls Boys are injected into an incomparably more strenuous atmosphere 
of group games, in which the prowess of much older boys sets the standard In 
other words, the social impact is stronger for boys, and it necessarily follows that 
stuttering is more common among them 

Another factor in the uneven sex distribution of stutterers is that girls 
inherently possess a finer nervous mechanism, a higher rhythmic sense, better 
coordination and a higher progressive trend, and for that reason they are less 
likely to lose their standard of organization under new environmental conditions 
Some persons seem to have been born more awkward than others The 
stutterer is one of these persons He shows his lack of coordination not only in 
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speech but in his general actnities For instance, a mother will often sa}' that 
her stuttering child is more clumsi than tlie other children in eier3’ihing he does 
Gnen such a child with a neuropatliic diathesis, Ining in a neurotic environ- 
ment, it is easj' to see how' almost am-- strong environmental impact W'lll pre- 
cipitate a general disorganization Since speech is the finest psj'chomotor function, 
it IS onl\' natural that a certain percentage of these children should show this 
general disorganization through disturbance of speech These are temperamental, 
stutter-t>’pe persons who ha%e a relatnel}’' high potential for the spread of emotional 
tone 

To mtegrate these disorganized persons is the basic problem of treatment 
Speech is secondary, because stutterers can all talk v/hen the}' are alone or with 
children or animals I am sure Dr Kem'on wnll bear me out 

The first tiling new patients are told at the medical-social clinic is that their 
speech is a matter of no interest This seems incomprehensible to a persons who for 
twent}' or thirt}* 3 ears has centered all his thoughts on that r&ry thing It is 
growth and rehabilitation of personalit\ that is of interest, although correctiie 
work in speech must be done to counteract indnidual negatue habits of speech 
I^Iuscular relaxation and coordination are important phases of the therap}' The 
aim IS to mculcate a sense of rh3thm and harmon}' and to diminish tension E^en 
fencing is used to promote standardization, gracefulness and accuracy of movement 
Of course, the ultimate aim of all phases of the therap}* is to promote emotional 
control and to change tlie stutterer’s warped personalit}' It has been found that 
stutterers respond under tlie right t3pe of guidance, and the therapeutic measures 
carried out at the medical-social dime ha\ e demonstrated that the} hai e tremendous 
developmental potentialities 

I see these persons grow The} come in fearful and timid, many of them 
unable to hold positions There are doctors, lawyers, accountants and engineers 
among the patients, all with good educations but imable to meet the outside world 
They are gnen standardization and organization Their entire emotional pattern 
is changed, so that they are able to meet life objectnely and on an adult lei el 
That IS the answer to the stutterer’s problem 

In reply to Dr Ha} den’s question about therapeutics for the deaf, such work 
IS not carried on on an extensile scale The patients are usually referred to the 
League for the Hard of Hearing 
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FOREIGN 

Collegium OTO-RniNO-LAR\NGOLOCicuM Amiciti/e Sacrum 

President Prof H Burger, Keizergracht 317 C, Amsterdam, Netherlands 
Secretary Prof Dr C E Benjamins, Verlcngdc Hcercweg 143, Groningen, 
Netherlands 

SoCTEDAD Rioplatfnse df Oto-Ruino-Laringoi ogi A (Argfxtine Section) 

President Dr Raul Becco, B Mitre 1690, Buenos Aires, Argentina 
Secretary Dr Juan Manuel Tato, Santa Fc 1171, Buenos Aires, Argentina 

NATIONAL 

American* Medical Association, Scientific '\ssEMnL'v, Section on 
Lar\ncoiog\, Otologa and Riiinologa 

Chairman Dr H Marshall Taylor, 111 W Adams St, Jacksonville, Fla 
Secretary Dr Leroy A Schall, 270 Commonwealth A\e, Boston 
Place St Louis 

American Academv or Opiitii almoi og\ and Otolar\ngolog\ 

President Dr Harry S Gradlc, 58 E Washington St , Chicago 
Executive Secretary Dr William P Wherry, 1500 Medical Arts Bldg, Omaha 
Place Washington, D C Time Oct 9-14, 1938 

American Bronciioscopic Societv 

President Dr John D Kernan Jr, 120 E 75th St, New York 
Secretary Dr Lyman Richards, 319 Longwood Avc , Boston 

American Lar\ ngological Association 

President Dr George B Wood, 504 Physicians’ Bldg, Philadelphia 
Secretary Dr James A Babbitt, 1912 Spruce St , Philadelphia 

American Laryngological, Rhinological and Otological Societv, Inc 

President Dr Harold I Lillie, Mayo Clinic, Rochester, Minn 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester, N Y 

SECTIONS 

Eastern — Chairman Dr Frank E Kittredge, Masonic Temple, Nashua, N H 
Southern — Chairman Dr Francis E Lejeune, Maison Blanche Bldg, New 
Orleans 

Middle — Chairman Dr T R Gittins, Davidson Bldg , Sioun City, Iowa 
Western — Chairman Dr Frederick G Sprowl, Medical Arts Bldg, Spokane, 
Wash 

American Otological Society 

President Dr Isidore Friesner, 36 E 73d St, New York 
Secretary Dr Thomas J Harris, 104 E 40th St , New York 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date 
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS OF 

DEAFNESS 

SAMUEL J CROAT MD 

B AATIMOAE 


It is iaipDssioIe to CiSCuSS %Mtxiin tlie allotted nme all phases of the 


Subject ass-gned to nie. and tlie £olIov.-iag facts about ilie diagnosis of 
middle and Inner ear deafness are presented because I know they are 
accurate and think tney will be of \‘aiue in the interpretation of 
hearing tests 


Tnere are mree common n-pes of impairment of heanng . die n'pe 
due to a lesion of the conduction apparatus which interferes mth the 
transmission of sound to me cochlea* that due to a lesion in Cord's 
organ or the cociilear nen*e v.hich interferes with the percepdon of 
sound, and a combined conducdon and percepdon deafness. It is 
pDss.’dle to have impaired hearing due to a nuclear or auditor}- pathway 
lesion but this is rare and vrhen it occurs the patient always has symp- 
toms of intracranial tumor or of a degenerative process in die central 
nervouS system. Probably more than 98 per cent of all deafness is due 
to a lesion -ui die middle or inner ear or m the cociilear nerve Obser- 


yations made in the Otological Research Laboratory- of Johns Hopkins 
Umy-ersit}-- in 1928 on panents with an mfiltratuig glioma show diat 
alter the cochlear nerves enter die brain stem dielr bilateral representa- 
Gon is so complete that die endre nght temporal lobe or indeed the ennre 
nght cerebral hem.isphere may be removed v,ndiout impairing the heanng 
in either ear. To cause deafness a rumor of the brain or other tvpe of 
central lesion must be extensive enough to involve the auditory- pathyvay 
on both sides This of course is not true when die cochlear nerve yy-idim 
the temporal bone or in the cerebeilopondle angle is adected 

Before discussing the diagnosis of the different ty-pes of impaired 
heanng I yy-ish to call attendon to clianges in hearing brought about bv 


trcrz the Otoiogrcal Researca Lanoratory- of tre Johns Hopkins ITn-vers’Ey 

Gt ixie Fo—ty -Fourtn Anmal ilectirc oi the Aincncan Laryncolosrical 
RE-nelogical arc OtoUgica! Sccelv Aaantic Cm*. X*. J April 28 1958 

1 B-rcE C C- And Tory AeEty After Removal of the Entire R»Pnt 
Cereoral Heni’sp-ere. J. A. il. A 90:2102 (June 301 1925 
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age" The chart in figuic 1 is an a\eragc of the audiograms of 693 
patients with noimal heating for Iheir age With each decade tlic hear- 
ing foi the high fiequencies becomes more and moie impaired It is 
essential to know this when inteipieting an audiometer chart 

Many abnoimal conditions in the middle eai cause no impairment 
of hcaimg, such as a hmpanic membrane iclractcd and adherent to the 
piomontory and fibious or myxomatous tissue in the niche of the round 
wandow', as illustrated in figure 2 E\eiy otologist has seen drj perfora- 
tions, scais 01 deposits of calcium in the Uinpanic membiane that do not 
impair hearing 

The three conditions in the middle cat that do inifiair hearing are 
partial oi total obstruction of the eustachian tube, any lesion that inter- 
feies wuth the movement of the ossicles, and fixation of the footplate 
of the stapes due to otosclerosis 



Fig 1 — An average of tlie aucliognins of 693 patients with normal licaring 
for their age (Bunch and Raiford’s chart 10 transferred to a standard audiograph 
form) With advancing age there is little change in the ability to hear 1024 
double vibrations and all lower tones, with each decade above the age of 20 
there is increasing impairment for the higher frequencies 

For diagnostic purposes and for the prevention of a common type 
of deafness in early' adult life it is important to know that during the 
early stages of obstruction of the eustachian tube in children the hearing 
is moie impaired foi high than for low tones (fig 3) ® The cause for 
obstruction of the eustachian tube in childhood is an ov'ei growth of 
lymphoid tissue around its pharynge«il orifice, a hy'persecretion of mucus 

2 Bunch, C C, and Raiford, T S Race and Sev Variations in Auditory 
Acuitj, Arch Otolar 3 ’-ng 13 423-434 (March) 1931 Ciocco, A A Observations 
on the Hearing of 1,980 Individuals A Biometric Study, Larvmgoscope 42 837-856 
(Nov) 1932 

3 Crowe, S J , and Guild, S R Impaired Hearing for High Tones, 
Acta oto-laryng 26 138-142, 1938 
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in the tube oi a chioiiic suppuration in one or more of the peiitubal 
cells without clinical evidence of otitis media A child suffering from 
one of these conditions is foitunate to have acute otitis media which 



Fig 2 — The tympanic membrane is adherent to the promontory and the round 
window niche is filled with myxomatous tissue The ossicular chain and cochlea 
are normal The hearing of this patient, aged 17, was normal 



Fig 3 —Impaired hearing, greater for high tones (solid line), and the improve- 
ment that followed radium treatment of lymphoid tissue in and around the phar}^- 
geal orifice of the eustachian tube 


diiects attention to his ears Deafness, which may not appear until 
much later in life, should always be thought of \vhen a child has fre- 
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quent colds, chionic nasal obstiuction and hypertrophied lymphoid tissue 
on the lateial and posterior phaiyngeal walls In addition to the removal 
of tonsils and adenoids and treatment or operation foi nasal obstniction 
or sinus infection, these patients should be followed and reexamined 
from time to time to be sure then eustachian tubes are clear and the 
healing foi the higher frequencies is noiinal If the impaired heaiing 
fails to clear up and s}mptoms of tubal cataiih continue, treatment of 
the persistent lymphoid tissue \\ith radium oi loentgen rays is indicated 
The overgro\\th of Ijinphoid tissue around the orifice of the eustachian 



Fig 4 — A chart showing in black the location and extent of the pathologic 
lesion in the middle ear for 20 patients with normal hearing and 20 with conduc- 
tion deafness It is striking that no patient with normal hearing had a lesion 
of the malleus, incus or stapes 

tube cannot be diagnosed in children by palpation of the nasophaiynx 
or inspection with a mirror A nasopharyngoscope must be used, and 
if necessary the child is given avertin with amylene h3'drate or some 
similar anesthetic to insure a good view If the condition is not recog- 
nized and properly treated in its mcipiency, the impairment of hearing 
progresses from one octave to another toward the low end of the scale, 
and finally, when the hearing for tones between 2000 and 4000 double 
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\ibrations becomes nnohed the patient begins to be noticeably deaf 
At this stage ^\hlch inai not be reached for ten 3 ears or more the 
damage m the middle eai is often permanent and treatments b} roent- 
gen irradiation inflation tubal applications and dilations are of no 
a\ail 

The correlations between functional test and histologic stiid}'^ gnen 
m figures 4 5 6 and 7 show that am lesion which interferes with 
movement of the ossicles causes a marked loss of hearing In the 



Fig 5 — Conduction deafness due to clironic suppuration in the middle ear 
There is a defect in the t 3 mpanic membrane and the head of the malleus and 
the incus are embedded in fibrous tissue The stapes is relatneh free and the 
cochlea normal 

presence of obstruction of the eustachian tube or of a lesion w'hich 
interferes with the motement of the malleus and incus the impairment 
of hearing usually begins with the higher frequencies while in the 
presence of otosclerosis involving the stapes alone the low^ as w^ell as 

4 PoI\ogt, L M and Bordle} J E Pathologic Changes in the IMiddle Ear 
of Patients with Normal Hearing and of Patients with a Conduction Tjpe of 
Deafness, Ann Otol , Rhm &: Lar\ng 45 760-768 fSept) 1936 
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the high tones aie impaiied This is illustiated b} the audiogiam and 
photogiaph of the stapes in figiiie 8 In the case of ankylosis of the 
stapes illustrated heie, liistologic study of the cochlea shows no lesion 
of the nerve oi its end oigan, and the round window membiane is 
normal The inference is that high fiequcncies aie not transmitted 
to the cochlea thiough the lound wundow membiane 

In addition to changes due to age and conditions in the middle car, 
the early stages of involvement of the mnei eai oi of the cochleai ner\e 
may cause a selective loss of hearing for high tones I shall give 



Fig 6 — A, audiogram of tlic car pictured in figure 5 Impairment in the 
middle of the speech range is greater than for the lower and higher tones 
B, audiogram of the ear pictured in figure 7 The hearing is impaired more 
for high than for low tones, and no tone abo\e 4096 is heard 

three examples 1 An acoustic tumor (fig 9) wdiich originates in the 
vestibular neive but is not laige enough to compiess eithei blood ves- 
sels oi nerves against the bony w’^alls of the internal meatus causes no 
symptoms of an}^ kind ° As it grows the patient begins to have occipital 

5 Hardy, M , and Crowe, S J Early Asymptomatic Acoustic Tumor 
Report of Six Cases, Arch Surg 32 292-301 (Feb ) 1936 
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Fig 7— A, entire stapes embedded in scar tissue and round window niche 
filled B, normal nerve and Corti’s organ in all turns of the cochlea This case 
illustrates how much impairment can result from pure middle ear lesions 
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headache, ataxia and, what concerns otologists, impaned healing foi 
high tones, as shown in figure 10 As the tuinoi inci eases in si/c, 
the deafness progresses by involving the lo\\er tones until the audio- 
gram becomes a stiaight line, and the final stage is total deafness 
When involvement of the fifth neive, choked disk and other signs and 
symptoms aie diagnostic of an advanced acoustic tumoi, the otologist 



Fig 8 — Ankylosis of the footplate of the stapes of the left ear, due to 
otosclerosis Other parts of the middle ear and the ossiculai chain are normal 
Audiogram of the same ear, showing an equal impairment for high and for low 
tones 


may draw a false conclusion from audiometei and tuning folk tests 
if he fails to use masking, as illustrated in figure 11 The audiometer 
test of the patient concerned showed impaired hearing for 4096 double 
vibrations and the two highest tones on the light, and on the left a 
moderate impairment for all tones except those above 4096, which are 
not heard When the test is repeated with the good ear masked, it 
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shows total deafness on the left 2 Meniere's disease® causes pio- 
gressive deafness, as sho\Mi in figuie 12 The patient whose audio- 
grams aie shown was having vertigo, tinnitus and some difficult} in 
hearing in the right ear in November 1934, as the disease piogressed 



Fig 9 — Asymptomatic acoustic tumor arising m the ^estlbular ner^e, acci- 
dental!} disco\ered As a tumor in this location increases in size it compresses 
the nenes and blood vessels against the bony walls of the internal meatus, and 
the first auditory symptom is impaired hearing for high tones 

the hearing for low tones became more and more impaired, as shown 
by the tests made in January 1935 and April 1937 3 When patients 

6 Crowe, S J ^lemere’s Disease A Stud} Based on Examinations Made 
Before and After an Intracranial Dmsion of the Vestibular Nene, Medicine 
17 1-36 (Feb) 1938 
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with Meniere’s disease are tieated by intracranial division of the vestib- 
ular nerve, some of the cochlear nerve is occasionally dnidcd, since 
the two nerves are so closely bound logethei The in\ariable result of 
such an accident is a total loss of hearing for one or more octaves in 
the high end of the scale This is clearly shown in figure 13 The 
entire vestibular neive and all but a few fibers of the left cochlear 
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Fig 10 Hearing good for low tones but impaired for high tones owing to an 
acoustic tumor on tlie right, which w’as larger than the one shown in figure 9 


AUC100I.4M o<-_ rs WTT .JlstlUS .« ■'? U.r r.\-L. 



Fig 11 — Audiogram of a patient with a large tumor of the cerebellopontile 
angle on the left The audiogram of the left ear is false, when the right w'as 
masked, total deafness on the left was demonstrated 

nerve were divided Before operation the patient heard all tones up to 
8192 double vibrations , when tested a year later she failed to hear any- 
thing above 256, but for 128 and lower tones there was little change 
This observation suggests either that transmission of the higher fre- 
quencies to the brain requires a large number of nerve fibers or that 





Fig 12 — A senes of audiograms of a patient with Meniere’s disease The first 
auditory symptom was tinnitus and impaired hearing for high tones , as the 
deafness progressed the hearing for low tones became more and more impaired 


AUOIOCHAM or Mrs H C .. 
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Fig 13 — The first auditory symptom of an acoustic tumor is impaired hearing- 
for high tones (fig 10) As more fibers of the cochlear nerve are pressed on by 
the growing tumor the hearing for lower tones is affected A similar type of 
hearing impairment results when some of the cochlear nerve is accidentally 
divided at operation for Meniere’s disease (fig 12) When a few cochlear fibers 
are cut only one or two octaves at the high end of the scale are lost, but when 
most of the nerve is cut four and a half octaves are lost This audiogram shows 
the hearing for 256 double vibrations also to be much impaired 
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there is localization in Coiti’s organ foi high tones onh and low tones 
are transmitted b} any undamaged nerve fibers that lemain, without 
regard to the location of then end oigan in the cochlea 

Othei studies on mnei car deafness made in this lahoiaton ' showed 
conclusively the localization m the cochlea foi 2048 double Mbrations 
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Fig 14 — When tlicre is no clinical cmcIciicc of conduction deafness and the 
audiogram shows good hearing for low tones hnl increasing impairment for each 
octave tow'ard the high end of the scale, the lc‘:ion is an atropln ot the ncr\c 
supplying the basal turn of the cochlea The cause is unknown 



Fig IS — When the middle ear and the tube are normal and the hearing 
IS good for all tones below 2000 or 3000 double vibrations, but is maikedly impaired 
for all higher tones, the lesion is an atrophy of both nerve and Corti’s organ in the 
basal coil The cause is not knowm 

and higher frequencies, but no evidence was found for localization of 
tones below 2048 Two points of piactical importance in the difter- 

7 Crowe, S J , Guild, S R , and Polvogt, L AI Observations on the 
Pathology of High-Tone Deafness, Bull Johns Hopkins Hosp 54 315-379 (May) 
1934 
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ential diagnosis of deafness resulted from this study ^ When the 
eustachian tube and the middle ear are normal and the audiogiam shows 
good hearing for low tones but an impairment which begins at 256 or 
512 and increases gradually with each octave tovard the high end of 
the scale, as illustiated in figure 14, the lesion is an atiophy of the 
cochlear nerve supplying the basal turn of the cochlea The organ of 
Corti is not affected, and the nerve to the upper middle and apical coils 
is normal When the eustachian tube and middle ear are noimal and 
the audiogiam shovs an abrupt or sharpl} localized impairment foi 
high tones, as in figuie 15, both the nerve and the oigan of Coiti m 
the basal coil aie atrophic The cause is unknown, but the location and 
type of lesion are known Intensive stud}-" of patients vith these types 
of hearing defect is the onl}' \\ ay to add to knowledge of their causes , 
no information on this subject has come from animal experiments 
Audiometers, tuning forks and masking were discussed m the report 
of the committee on hearing tests of the Ameiican Otological Society® 
In conclusion I wish to emphasize the fact that a diffei ential diag- 
nosis of the various types of deafness cannot be made vith tuning 
fork or audiometer tests alone To be of any value an audiometei 
test must always be supplemented with fork tests The only nay to make 
a satisfactoiy diftei ential diagnosis is to take a detailed history, to 
examine the tipper air passages, the tjmpanic membranes and the 
eustachian tubes and to use masking when making the hearing tests 
In otolog} as m other branches of medicine a sound knowledge of 
anatomy and pathology is essential for an understanding of functional 
disorders 

8 Report of the Committee on ^Methods of Testing the Hearing by Bone 
Conduction, Ann Otol , Rhm S. Lar\ng 45 800 (Sept) 1936 



STAPES, FISSULA ANTE FENESTRAM AND 
ASSOCIATED STRUCTURES IN MAN 
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AND 

JOHN MARTIN, MD 

CHICAGO 

In the couisc of a comprehensnc study of the anatomy of the human 
ear, it was earl}^ realised that moic precise information was needed on 
the de\elopment and the adult form and structure of the stapes Not 
until such information became available could pathologic structure of 
the stapes be certainly distinguished from noimal or the extent of 
alteration he determined Of almost equal importance is information 
concerning the neighboring area — the -vestibular windows fissular tracts 
and islands of osseous tissue of tjpes pecuhai to the temporal bone 
The present paper repiesents the initial phase of a study of the stapedial 
area and includes six developmental stages between the embryo of 
22 8 and that of 183 mm crowm-rump length, subsequent papers will 
carry the study thiough the stages of infant, child and adult (to the 
age of 70) 

MATERIALS AND METHODS 

For this investigation reconstructions of the stapes, togetlier with the surround- 
ing area, were prepared b} the w’ax plate method ^ Representative developmental 

From the Departments of Anatomy, Otolaryngologj' and Surgery, North- 
western University Medical School Contribution 267 from the Anatomical Lab- 
oratory 

Read at the meeting of the American Association of Anatomists, April 20^ 
St Louis, 1935 The investigation was conducted under the auspices of the Central 
Bureau of Research of the American Otological Society, with the general 
superintendence of Dr J Gordon Wilson 

1 The reconstructions in figures 1, 2 and 3 were prepared at a magnification 
of 250 diameters and the others at 125 diameters The reeonstructions of the 
earlier stages (22 8, 29 and 40 mm ) were prepared from the right ear and those 
of the advanced stages (135, 161 and 183 mm ) from the left ear The various 
reconstruetions include sections as follows 228 mm embr 3 'o (fig 1), 33 sections, 
29 mm (fig 2), 30, 40 mm (fig 3), 70, 135 mm (figs 24 and 25), 78, 161 mm_ 
(figs 28 and 29), 82, 183 mm (figs 20 and 31 to 33), 84, and 70 year (fig 22), 86 
Drawings for figures 1, 2 and 3 were prepared at the full dimensions of the 
reconstructions and reduced one seventh in reproduction Drawings for figures 4,. 


(Footnote continued on next page) 
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stages were selected from the senes of sections m the Harvard Erabryological 
Collection, the collection in the department of anatom}'- at the University of Wis- 
consin and that m tlie department of otolaryngology at the Northwestern Uni- 
\ersit} Jiledical School 

These senes were lent b} Profs F T Lewis, J Lewis Bremer, T H Bast and 
J Gordon Wilson 

Reconstructions were made of the following stages 


Embr} o 


Adult 


Stage 

Age 

Source 

Series Figures 

22 8 

mm 

7j4 weeks 

Harv'ard 

737 

1,4 

29 

mm 

8J4 weeks 

Harvard 

914 

2,5 

40 

mm 

10 weeks 

Har% ard 

1917 

3,6 

135 

mm 

17 weeks 

Wisconsin 

5 

7, 8, 13, 14, 24, 25 

161 

mm 

weeks 

Wisconsin 

13 

9, 10, 15, 16, 28, 29 

183 

mm 

21 w eeks 

Wisconsin 

21 

11,12,17-19,20-21,31 


70 } ears 


The series loaned by Professor 


Northwestern 3-3-34 22, 23 
Bast are among those on which his excellent 


stud} of ossification was based (Bast, 1930-) 


OBSERVATIONS AND DISCUSSION 

Emhyo of 22 8 mm Oown-Rttmp Length Weeks ) — The 

stapes IS histologically discernible as a fairly distinct mass of precartilage 
in the human embry o of 17 5 mm , ^ the exact line of demarcation 

5 and 6 were prepared at one-fourth and for figures 7 to 12 at one-half the full 
size, this bringing them to the same magnification in the plate, all were reduced 
three fifths in reproduction, in figures 9 and 12 the osseous tissue is indicated by 
stippling, and in the latter figure its limits are marked by arrows Drawings for 
figures 14, 16, 18 and 19 A\ere prepared at one-half the full size of the reconstruc- 
tions and drawings for figures 13, 15 and 17 at one-fourth the size, all these 
were further reduced one third in reproduction Drawings for figures 20 to 23 
were prepared at one-half the size of the original reconstructions and reduced 
four sevenths in reproduction 

Photographs for figures 24 and 25 were taken at two-ninths the size of the 
original reconstruction and reproduced without reduction, those for figures 28 
and 29 at two-ninths the size of the original and then reduced one sixth m repro- 
duction, those for figures 31 to 33 at one-fifth the original size and reduced two 
ninths The photomicrographs m figures 30, 34 and 35, were taken at a magnifica- 
tion of 31 diameters and are reproduced without reduction, those in figures 26 and 
27 were reduced one fifth 

All dimensions presented in the table and the text are computed from measure- 
ments made on the reconstructions 

2 Bast, T H Ossification of the Otic Capsule m Human Fetuses, Publi- 
cation 121, Carnegie Institution of Washington, 1930, Contnb Embryol 21 S3 
(June) 1930 

3 This is series 2155 m the Harvard Collection, m the numerous series of 
somewhat younger embryos the stapes is represented merely by a mesench}mal 
concentration Likewise, m specimens from the Carnegie Collection the stapes is 
not clearly discernible in stages earlier than that of 18 mm (15 mm, no 350, 
16 mm , no 317, and 17 mm , no 296) , but it is distinguishable m the erabry os of 
18 mm (no 3609), 20 mm (no 128) and 21 mm (no 4148) as an area of 
condensed mesenchyme, not yet by the presence of cartilaginous matrix At 23 
mm (no 966) the matrix is clearly distinguishable So far as can be judged 
from a study of sections, the stapes in the 25 mm embryo (no 4304) is similar 
m form to that in the 22 8 mm stage illustrated in our figures 1 and 4 
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betweeen the piecaitilage and the mesenchyme is, liowcvei, indefinite, 
the one merging by slow giadation into the other At this stage, 
accoiding to Streeter (1918),* the capsule, although still composed 
of piecaitilaginous tissue, is distinctly outlined 

In the embrjo of 22 8 mm the distinction is shaipened, cartilage 
being distinguishable from precartilagc The "stapes” is not }et stiriup 
shaped, but is anmilai , it is without dcfinitne head, crura or base 
(figs 1 and 4) , these subdivisions of the future stapes are predictable 
only on the basis of relationship to the window and the incudal cartilage 



Fig 1 — Reconstruction of the stapes and adjacent portion of the icstibular 
window in embryo of 22 8 mm , X 214 (compare fig 4) 


The mterciuial space is lound and regular The base of the stapes has 
not attained the reniform outline charactei istic of the adult ossicle 

(fig 1) 

The length of the stapes from the base to the head is 0 294 mm , 
the length of the base is 0 248 mm , the anterior crus is 0 292 mm 
long and the posteiioi crus 0 284 mm The stapes is solid cartilage 

4 Streeter, G L The Histogenesis and Growth of the Otic Capsule and 
Its Contained Periotic Tissue-Spaces in the Human Embryo, Publication 227, 
Carnegie Institution of Washington, 1918, Contrib Embryol 20 S-S4, 1918 
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The outline of the a estibular window is irregular, and the space hetAveen 
the stapedial base and the fenestral maigin is relatn-ely AAude The 
lab}nnthic capsule is entirel}* cartilaginous 

Eiiibiyo of 29 mm Ci ozon-Rump Length (Sj^ Weeks ) — ^The form 
of the stapes at this stage has changed hut slightly (figs 2 and 5), but 



Fig 2 — Reconstruction of the stapes and adjacent portion of the a estibular 
nindow in embr\o of 29 mm , X 214 (compare fig 5) 


Its size has increased to approximately one and one-half times that of 
the stapedial cartilage in the 22 8 mm embrA o (table) In general the 
form IS not Aet stapedial, although the base and head are beginning to 
take form as thickened and sometAhat flattened areas Seen from the 
A estibular aspect the base is slightl}’- irregular, as is that of the sur- 
rounding AAindoAA- OAA'ing to the rapidity of gxoAAth of cartilaginous 
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tissue (fig 2) The anterior and the posterioi cius aie of appio\imatel\ 
equal size (table) and similat shape and distinguishable as limbs onl) 
through then relationship to the capital and basal exticmities (fig 5) 
Accoiding to Bioman (1898),'^ however, the stapes lemains iing shaped 
up to the second half of the thud month of embi}onic lift 

The otic capsule is entiicl} cartilaginous (Martin and Anson, 
1938“) 

Emhiyo of 40 nun Cioivn-Rump Lcnqlh (10 Weeks ) — In the 
40 mm embi}o the stapes has definitel) lost its simple lorm, and is 
changing fiom a ring-shaped to a stiii up-shaped stiuctuie (fig 6) ' 
In length it has inci cased to two and a quarter times that m the 
22 8 mm stage (table) The base of the stapes is irregularl) tri- 
angulai, the apex of the triangle pointing downwaid (fig 3), its 

Inci case vt Measurements luith the GiozAh o{ the Embryo 


Measuroments 


Ba'c 


\ntcrlor 

Cnis 


Posterior 
Cnis 


rmbr^ o 

r-'~— ■ 

, 



Width, 

Mm 

, * , 

i 

-» , 

(Oroirn Rump 


Incrci'c 


Incre we / 


—5 

Incrcntt 


Incrcn‘'e 

Length, 

I ength In 

I ciigtli. In 

\n 

Pos 

I<ngth In 

Length In 

Mm ) 

Mm 

lyongtli* 

Mm 

Length* 

tcrlor 

terlor 

Mm length* 

Mm 

Length 

22 S 

0 204 


0210 


0 232 

0 187 

0 202 

0 28| 


20 

0 405 

1 to 

0 lOS 

1 &l 

0 24 

0 20 

0 SCO 1 20 

0 343 

1 22 

to 

ocos 

2 27 

0CO3 

2 43 

O’S 

Oil 

0 701 2 41 

02170 

2 02 

133 

2 !2 

"09 

2 4S 

100 

0 004 

0 810 

2 208 7 31 

2 032 

7 13 

ICl 

2 CO 

SSI 

3 27 

13 2 

1 032 

OSOu 

2 184 7 74 

2 101 

74 

1S3 

2 84 

nC3 

2 CO 

10 3 

1 17C 

0 830 

2 330 8 OS 

2 384 

SSO 


* Patio to 22 S inni embrjo 

anterior (upper) pait has become markcdl} flattened (fig 6) The 
capital extiemity appears as a slight piolongation Owung to the fact 
that the head and base are now' distmguisbable, the cruia appear as 
definite subdivisions of the stapes, set off from the original ring of 
cartilage by the nodular head and the flattened base, the crura, in 

5 Broman, I (a) Ueber die Entwicklung dcr Gchorknochelciien beiin iMem- 
schen, Verhandl d anat Gcscllscli 12 230-236, 1898, (i») Ueber die Entwicklung 
der Gehorknochelchen, klonatschr f Ohrenh 25 65, 1891 

6 Martin, J , and Anson, B J Otic Capsule and klembranous Labj rinth of 
the 29 mm (Crown-Rump) Human Embrjo, Arch Otolarjmg 27 279-303 
(March) 1938 

7 In form and structure the stapes of the 39 5 mm embrvo ( Carnegie Col- 
lection, no 6203) is a virtual duplication of that m the 40 mm stage, as here 
illustrated in figures 3 and 6 In neither the 69 mm nor the 85 mm embr\o in 
the Carnegie Collection (no 4291 and no 30, respectiveh ) has bone begun to 
form m the stapes 








Figs 4 to 12 — Reconstructions of the stapes, \estibular and cranial Mews, in 
pairs, X 25 Figure 4, the 22 8 mm embryo, figure 5, the 29 mm , figure 6, the 
40 mm , figures 7 and 8, the 135 mm , figures 9 and 10, the 161 mm , and figures 
11 and 12, the 183 mm , Catt indicates cartilage 
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fiable (figs 2, 7 and 8) The base, now flattened, fits in the window 
closel} (figs 24 and 25) and is attached to the window thiongh a 
definite stapedial ligament (figs 26 and 27) 



Crucial stages 
in the develop- 
ment of the 



Crus 




Figs 13 to 19 — Figures 13, 15 and 17, reconstructions of the stapes, embrjos 
of 135, 161 and 183 mm , superior aspect, X 21 (compare figs 7, 9 and 12 
respectn ety) Figures 14, 16, 18 and 19, segments of these reconstructions taken 
from the areas indicated in figures 13, 15 and 17, X 42 Figure 14 represents the 
middle third of the base (135 mm embrjo) , figure 16, the middle t\YO fourths of 
the posterior crus (183 mm embrjo), and figure 19, the anterior crus and base 
(183 mm embrjo) 
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The base, like the lemaindei of the ossicle, is caitilaginous The 
base of tbe stapes is flattened on its vestibulai aspect and narrowed 
and lounded on its tympanic (figs 13 and 14) It is lipped circumfer- 
entially (i e, \\here m contact \\ith the \\indo\\), a condition which 
is not foiecast by the confoimation of the stajies in the embryo of 
40 mm The aiticular suiface of the head is hollowed to recene the 
incus (fig 25) The ciura are now' dissimilai, the antcnoi crus being 
the longer of the tw'o, the ciuia leinain solid caitilaginous bars, as 
does the base (fig 14) As the crura extend laterally, they turn some- 
what dow'mvard, they arise from the base neaicr its inferior than its 
superior maigin The intcrcrural space is o\al and its margins smooth 

The labyimthic capsule above and below' the vestibular window' 
projects laterally, w'lthin the recess thus bounded the stapes rests 
The superior ledge forms the floor of the future facial canal, in w'hich 
the facial nerve follow's an arching course over the vestibular w'lndow', 
antenorl} the same ledge w'lll latci form the semicanal for the tensor 
tympani muscle The cartilage of the lab}rinthic capsule is gradually 
being replaced bj bone (Bast, 1930 -), one center of ossification now 
pi cssing tow'ard the vestibulai w'lndow (figs 24 and 25) 

Before the capsule becomes wholly ossified, within it is formed a 
stupe of connectne tissue reaching fiom the ^cs(lbular to the tjmpanic 
surface of the lateral w'all of the capsule, in front of the vestibular 
window, this channel, the fissula ante fenestram, w'as first rccogni/ed 
as a probeable opening in the dried bone of the adult Around the 
core of connective tissue the primitive cartilage remains in the form 
of a fenestral nm, as a remnant of the cartilaginous otic capsule The 
fissula, according to Bast (1933),® is easily discerned in the embryo 
of 100 mm (14 w'eeks) , w'hen the precartilagmous labjrinthme capsule 
changes to cartilage, the fissure remains as an area m w'hich the pre- 
cartilage undergoes a retrograde change, forming vacuolated areolar 
tissue and later vascular connective tissue The vestibular oiifice is 
regularly situated near the junction of the scala vestibuli and the 
vestibular cavity, the tympanic orifice is usually adjacent to the attach- 
ment of the annular ligament but occasional!} may open into the semi- 
canal for the tensor muscle In addition to the fissula ante fenestram, 
a fibrous zone sometimes occurs posterior to the oval w'lndow, this 
IS known as the fossula post fenestram It is histologically similar to 
the fissula but nariower and shorter Unlike the fissula ante fenestram, 
the fossula is an inconstant structuie 

8 Bast, T H Development of the Otic Capsule II The Origin, Develop- 
ment and Significance of the Fissula Ante Fenestram and Its Relation to Oto- 
sclerotic Foci, Arch Otolaryng 18 1-20 (July) 1933 









Figs 24 and 25 — Reconstruction of the stapes and adjacent portion of the otic capsule in 
embryo of 13S mm , X 28 Figure 24 is the vestibular aspect, and figure 25, the tjmpanic The 
levels of the sections in figures 26 and 27 are indicated by lines correspondingly numbered 
In these and m the succeeding figuies Ant a us indicates anterior crus, Ca/t , cartilage. 
Fen cart, fenestral cartilage, F n, facial nerve, Fiss ca)t, fissular catilage, Muc luemb , 
mucous membrane, Tymp cav , tympanic cavity (future), Tofaf, tympanic onfice of fissula 
ante fenestram, and Vojaj, vestibular orifice of fissula ante fenestram 
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A prominent fissula occurs in the present specimen Its tympanic 
extremity is a pronounced slit, lemoved by 0 25 mm from the anterior 
margin of the oval umdow (figs 25 and 27), the oiifice is 0 2 mm 



Figs 28 and 29 — Reconstruction of the stapes and the neighboring structures 
in embryo of 161 mm , showing the primary center of ossification in the stapes , 
X 23 Figure 28, the vestibular aspect, and figure 29, the tympanic The level 
of the section in figure 30 is indicated by a correspondingly numbered line 

long and 0 07 mm wide Its long axis coincides with that of a sulcus 
iti the cartilaginous capsule The vestibular orifice is 1 6 mm long and 
0 07 mm wide (figs 24 and 26) , only 0 12 mm intervenes between the 
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oiifice and the adjacent maigin of the vestibular window The opening 
IS continuous with a sulcus which in turn spreads out on the loof of 
the scala r^estibuli A supei numeral y orifice opens directly into the 
^ estibulai window , it is 0 1 mm long and 0 05 mm wide 

Embiyo of 161 mm Ciozvn-Rump Length (19^2 Weeks ) — The 
length of the stapes is now eight and one-half to nine times as gieat 
as it was in the 22 8 mm embi }0 (figs 9 and 10, compare fig 4) 
The outline of the base is somewhat lemform, the edges are smooth 
The entire vestibular suiface of the base is cartilaginous, but on the 
tympanic aspect a center of ossification is piesent (figs 9, 29 and 30) 
Broman (1891)° expressed the belief that ossification began at a later 
stage (210 mm ) The long axis of the center corresponds to that of 
the head of the stapes The base, at its fenestral margin, is cupped 
backwaid towaid the vestibule, foiming a prominent circumf ei ential 
hp (fig 9) It fits the vestibular window snugly (fig 24) 

The cruia have not undeigone stiikmg change in shape They 
lemain solid cartilaginous masses (figs 15 and 16) The head is 
acquiring the familiar shape of the adult ossicle, and a definite neck 
IS distinguishable The articular surface of the head is concave and 
points slightly downwaid Both head and neck are entiiely caitilaginous 
The mterciLiial space is not jet triangular m outline Urbantschitsch 
(1876)® expiessed the belief that the ossicles do not attain their defini- 
tive size until the time of birth, actually, adult lengths aie attained 
at this stage (161 mm ), m midfetal life 

The fissula ante fenestiam is now a piominent channel through the 
caitilaginous otic capsule The tympanic orifice is situated on the 
floor of an oblique sulcus (fig 29), deeper than that seen in the pre- 
ceding stage The oiifice is ciicular and small, measuring 0 1 mm in 
diameter , it is removed by 0 6 mm from the anterioi margin of the 
vestibular window Midway m its couise the fissure abruptly expands, 
after having extended for 1 2 mm beyond the fenestral margin, it 
turns backward and downwaid to end at a vestibular orifice (figs 28 
and 30) placed 0 4 mm anteiior to the window This also is small 
measuring 0 3 mm in length and 0 2 mm m width, it opens on the loof 
of the scala vestibuli 

On the medial tjmipanic (fig 29) and the lateial vestibular wall 
(fig 28), bone has spread toward the vestibular window from above 
and below, so that only the fenestral area of the capsule in this region 
lemains cartilaginous On the tympanic wall the bone comes within 
0 5 mm of the fenestral opening , on the vestibular wall within 1 8 mm 

9 Urbantschitsch, V Zur Anatomie der Gehorknochelchen der Afenschen, 
Arch f Ohrenh 2 1-10, 1876 
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So restncted, in fact, has the cartilage become that it begins to assume 
the form of a shell lining the vestibular window — a shell with two exten- 
sions, one directed posteriorly and the other anteriorly The fissula is 
lodged in the anterior part, entirely embedded in cartilaginous tissue 
Felifs of 183 vivi Oozon-Rump Lcuglh (21 Weeks) — De\elop- 
mental changes taking place between the pieceding (161 mm ) and the 
present (183 mm ) stage are of a ciucial nature, they aftect both form 
and histologic structure of the stapes 

Surprisingly, the stapes is somewhat smallei than the ossicle in the 
161 mm embr 3 o, the base is shorter and wider (fig 11, compare 
fig 10) This ditTerence is apparent also in the earlier reconstructions 
by Bast (1930,- figs 3d and 35) as we ha\e ieccnti\ obser\cd how- 



Fig 30 — Section through the stapes and the vestibular extremitj' of the fissula 
in enibrjo of 183 mm , X 31 


ever, the adult stapes varies considerably in size, in some cases being 
smaller than it is in the 19 week embiyo 

In form also the stapes of the 183 mm embryo evidences striking 
changes The base, at its periphery, is elevated into an even more 
prominent flangehke projection (fig 12) The crura are not circular 
m cross section but of flattened oval form, the greater dimension being 
the vertical one (figs 17 and 18) The compressed surface is that 
which faces the intercrural space The head and neck of the stapes 
are longer, an alteration which renders the configuiation distinctly 
stapedial The intercrural space is not yet exactly triangular, owing 
to the manner in which the crura expand gradually at their capital 
extremities to meet the base 
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Although the vestibular poition of the base, its articular rim and the 
head and neck of the stapes remain cai tilagmous (figs 11 and 12), all 
of the tympanic surface of the base and the two crura have changed 
to bone (figs 18 and 19) The crura and the base of the stapes, now 
markedl}' thinned, are on their internal suiface extensively perforate 
(figs 12, 18 and 19) , through these fenestrations pass vessels from 
the surrounding lascular mesenclwma to the caMt}" within the stapes 
(figs 34 and 35) This mechanism of replacement of caitilage brings 
the stapes into the categor}* of long bones general^, the ossicle being 
essentiall}’ a bone of minute size, m which the original solid cartilaginous 
bar has been replaced by an osseous shell which encloses a space The 
space contains primitive mariow which is supplied by a large number 
of vessels 

As m the preceding stage, the base almost fills the r estibular window 
and conforms to it closel} m outline (figs 31 to 33) The tissue 
bounding the window is cartilage, a ring of that tissue being Msible on 
the t}Tnpanic (figs 32 and 33) and the vestibular (fig 31) suiface 
of the fenestral poition of the capsule As m the 161 mm embr }0 
this fenestral ring is continuous with a seam of cartilage which extends 
anterosuperiorl}’ and posteromferiorh’' from the vestibular window 
within the former lies the fissula ante fenestram (figs 20 and 21) 

The orifices of the fissula have increased considerably in size But 
the growth of the fissula as a whole has not kept pace with that of the 
otic capsule in which it is lodged, being at this stage onty one sixth 
again as long as it is m the embr}’o of 161 mm such difteiences aie 
doubtless attributable to individual ■variation (Anson and Martin 
1935 , Wilson, 1935 Bast, 1936 ^^) The tympanic opening although 
incompletely reconstructed, is 0 27 mm long (in the obliqueh' vertical 
direction) and 0 01 mm wide, the sulcus from the floor of which 
the fissure extends into the capsule is more prominent than in the 
earlier stages (figs 21 and 32) Owing to its oblique course, the 
posteroinfenor limit of the orifice is 0 5 mm removed from the anterior 
margin of the vestibular w indow and the anterosupenor limit 0 9 mm 
therefrom Within the capsule the fissular space widens somewhat as 

10 As will be described fulh in a later publication, the internal wall of the 
crus and of the base is ultimateh resorbed eacli part then resembling a long 
bone of diminutive size one side of which has been destroyed and its marrow 
tissue replaced bj periosteum 

11 Anson, B J and iMartm J, Jr Fissula Ante Fenestram Its Form and 
Contents in Earh Life, Arch Otolaryng 21 303-323 (Alarch) 1935 

12 Wilson J G Fissula Ante Fenestram and the Adiacent Tissue in the 
Human Otic Capsule, Acta oto-larvmg 22 382-389, 1935 

13 Bast, T H Development of the Otic Capsule III Fetal and Infantile 
Changes m the Fissular Region and Their Probable Relationship to the Formation 
of Otosclerotic Foci Arch Otolarvng 23 509-525 (Mav ) 1936 



Figs 31 to 33 — Reconstruction of the stapes and neighboring area in embryo 
of 183 mm , X 20 Figure 31, the vestibular aspect, and figures 32 and 33, the 
tympanic Figure 33 shows the upper section of the reconstruction removed to 
reveal the cavity within the crura and the base of the stapes The levels of the 
sections m figures 34 and 35 are indicated by lines correspondingly numbered 
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Figs 34 and 35 — Sections through the stapes and the fissula in embrjo of 183 mm , X 31 
Figure 34, the tjmpanic orifice of the fissula, and figure 35, the \estibular orifice Cur\ed 
arrows pass through the fenestrations (compare figs 12 19, 32 and 33) 
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It extends to a depth of 1 4 min (fig 33) , then, turning backwaid 
and dowmvaid, it teinnnates in a ^csllbuIal orifice (figs 20 and 31), 
which, like the coiiesponding oiifice in the pieccding specimen, is 
situated at the junction of the vestibule and the scala vestibuli, it is 
lemoved 0 3 mm from the window The vestibular oiifice is elongate, 
being 0 7 mm long and 01 mm w'ldc (fig 20) Thioughout its 
couise, fiom tympanic to vestibular orifice, the connective tissue lies 
within caitilage (figs 34 and 35, compare fig 20) 

A fossula post fenestram is present 

In this specimen bone has replaced cartilage to such an extent that 
the latter tissue remains only in the geneial legion of the vestibular 
w'lndow Anleiioil}, the cartilage leaches tbe cochlea, pait of whose 
wall It forms (fig 20) 

This elongate seam of cartilage, which now constitutes a rclativcl} 
small part of the lateral wall ot the otic capsule, lepresents in reduced 
form that laiger mass which, at the 135 mm stage, makes up a con- 
sideiable part of the fencstral aiea (figs 24 and 25, compare Bast, 
1930*) Encroached on by bone fioin above and below, the mass 
persists as a rim surrounding the vestibular window , it extends 
anterosuperiorl} to enclose the fissula (figs 20 and 21) and postero- 
infeiiorly to include the fossula, it assumes the foiin of an oval shell 
with two bulbous enlargements, a larger fissular and a smaller fossular 
pait Viewed as a whole, then, it may be said to be the cartilaginous 
remnant which encloses the three orifices in the lateral capsular wall — 
one, an ov^al window in which lests the stapes and the other two, small 
fissure-hke communications, each filled w'lth v'ascular connective tissue 
The entire mass lies in an oblique plane which coincides with the long 
axis of the stapes itself Fuither encroached on by bone as embrj^onic 
development and adult alteration progiess, it retains more than a sem- 
blance of Its oiiginal form even in persons of adv^anced age (figs 22 
and 23) 

As will be shown in a later publication, the cartilage is soon replaced 
by bone at the cochleai extiemit}'^, the anteiior part of the mass then 
persisting as a shell foi the fissula, not as a mass between fenestial area 
and cochlea Gradually i educed in amount, that part which sui rounds 
the tympanic end of the fissula may be totally obliterated in the adult, 
no trace of it remaining within the bone of the tjanpanic w^all, while 
that which encloses the vestibulai end regularly peisists (figs 22 and 
23) , whether slight or massive, histologically it lemains' a typical 
hyaline cartilage One might therefore describe the fissulai ai ea as one 
in which liistogenetic changes occur slowly, the primitive cartilaginous 
tissue retains potentialities for growth, the newly formed tissue derived 
from the original caitilage sometimes replacing the connectiv'^e tissue of 
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the fissula and even piotiuding from the normal oiifices of the fissula 
(Anson and Afaitin, 1935/^ figs 67 to 69, Bast, 1936,^® figs 47 to 50) 

In the infant, the child and the adult either orifice of the fissula may 
open into a sulcus in the bone (Anson and Mai tin, 1935, fig 1) , the 
tympanic sulcus is fiequently rather elongate, curving downward and 
baclovaid toward the anteiior maigin of the vestibular window The 
piesence of such a sulcus is foreshadowed in the piesent stage (fig 32) 
as It IS also m the preceding one (161 mm , fig 29) A less pionounced 
sulcus IS present at the vestibular extremity (figs 31 and 28) In the 
adult and even in the infant and child, the vestibular oiifice is regularly 
longer than the t3n'npamc (Anson and Martin, 1935,^^ figs 2, 6, 10, 15, 
18, 22 and 28) , this condition is not forecast in the embiyonic stages 
(135, 161 and 183 mm ), in which the cleft is still totally surrounded 
by cartilage, it is probably established when bone encroaches on the 
fissulai cartilage 

CONCLUSIONS 

The stapedial cartilage is clearly defined in the embryo of 22 8 mm , 
at this stage it possesses the form of a ring, not 'that of a stirrup At 
the 40 mm stage its constituent parts are distinguishable, the some- 
what flattened base being set off from the bowed crura, no true neck 
and head aie present Between the 40 and the 135 mm stage pro- 
nounced changes have occurred, which convert the simple structure into 
one definitely stinup-like In the 135 mm embryo the stapes is still 
cartilaginous, but at the 161 mm stage a center of ossification has 
formed, situated m the basal portion Remarkably enough, while still 
almost entirely chondral, the stapes comes close to attaining adult size 
The stapes is a far more bulky structure at this stage than it is in the 
adult Irregular in outline m earliei stages, the margin of the base 
IS smooth in the embryo of 135 mm 

The base of the stapes has attained adult size and shape in the 
embryo of 161 mm , but it is destined to undergo series of structural 
changes thioughout life In the 22 8, the 29 and the 40 mm stage 
the base is cartilaginous At the 161 mm stage the first center of 
ossification has appeared on the tympanic surface of the base, there- 
after changes in structure occur lapidly The bulky base becomes 
hollowed and acquires a marrow cavity and a fenestrated internal sur- 
face, the vestibular layer remains cartilaginous In later stages the 
fenestiated internal wall disappears, and the base is reduced to a rela- 
tively flat plate, cartilaginous on the vestibular and osseous on the 
tympanic surface 

The crura also reach then definitive size in the 161 mm embryo 
Their development may be likened to that of any long bone They 
are at first solid cartilaginous structures, cartilage is then invaded by 
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vasculai osteogenic buds, which graduall} icsorb the embr 3 'onic cartilage, 
beginning at the base and spreading tow aid tlie head This resorption 
progi esses so rapidly that in the 183 nun embryo the crura arc hollow 
bony cylinders, perforated b} vessels along then conca\c (internal) 
surface The ciura contain a inaiiow' caMt} continuous with that of 
the base 

The head and neck <uc ossified latei than the crura, the} arc still 
cartilaginous in the 183 nun einbr}o The osseous tissue develops 
fiom a single center, situated on the tympanic aspect of the base in the 
161 nun embryo, and spreads theiefrom along the base and the crura 
until cartilage finally icmams only on the ^estlbulal aspect of the base 
and the head and neck of the ossicle, concurrent!} the osseous poitions 
are hollow^cd, and there is a continuous cavity filled with marrow -like 
tissue, the appearance is that of a long bone, diminutne in si/e, W'lth 
a cartilaginous articulai extremity On the internal surface of the 
base, the bone, like that of the coricsponding aspect of each crus, 
IS riddled by Aascular hiatuses, the openings suggesting multiple 
nutrient foiamens, the external surface of the crus is smooth bone, 
wdule that of the \cstibular surface of the base is unaltered caitilage 
Intrinsic spaces within the base and the ciura — haversian spaces — are 
not yet piesent, in older specimens these traAerse the bone and com- 
municate with vessels m the subepithehal tissue 

The ^estlbulal wundow' i caches its definitive shape and si/e in the 
einbr }0 of 161 min , at that stage conforming to the shape of the 
base of the stapes The shape of the window in the earlier stages is 
irregularly triangulai, the base of the stapes being relatnely much 
smaller than the fenestral space As eaily as the 183 mm stage, 
changes tow^ard the adult form occur, the posterioi half of the vestibular 
window lemains flattened and in close pioximity to the posterior sur- 
face of the base, while the anterior half becomes sharp and tapered, 
thereby causing an oveniding of the base on the tympanic surface of 
the labyrinthine capsule The vestibular window’’ is lined by a nm 
of cartilage thioughout life, this fenestral cartilage decreases as age 
advances, the caitilagmous nm m the 70 yeai old peison being approxi- 
mately one half as thick as that in the 183 mm embryo, yet the cartilage 
of this articular surface is nevei w'holly replaced by bone 

The fissula ante fenestram and the fossula post fenestram (when 
present) are suriounded by cartilage which is directly continuous wuth 
the vestibular cartilaginous nm The entire mass thus formed is larger 
at the anterior than at the postenoi extremity, since the fissulai invest- 
ment of cartilage is thick in fetal stages The fissula has not appeared 
III the 40 mm embryo but is present in the one of 135 mm In all 
cases the tympanic extremity of the fissula ante fenestiam is placed 
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moie superiorly than is the vestibular, the latter is usually the larger 
of the two and the closer to the vestibular window, there may be a 
thud extiemity opening directly into the vestibular window The 
embryonic cartilaginous shell of the fissula persists, m part at least, 
throughout life 

The fossula post fenestram, an inconstant channel situated posterior 
to the vestibular window, occurred m but 1 of the 3 older specimens 
studied, heie it lay within a posterior projection of the fenestral shell 
of caitilage, which was considerably smaller than the chondral covering 
foi the fissula m the same specimen 

14 Since the present paper left the author’s hands, an excellent account of 
the fossula post fenestram, by Professor T H Bast, has appeared m the 
April 1938 issue of the Archives pages 402 to 412 In development and m 
structure the fossula was discovered to be generally similar to the fissula ante 
fenestram, being an evagmation of vestibular tissue into the bony capsule But, 
less frequent m occurrence than the fissula, the fossula was present in 67 per 
cent of the ears studied, in 25 per cent of the ears possessing a fossula, the 
channel was complete, that is, extended from the vestibule to the tympanic cavity, 
in 1 67 per cent, it opened on the tympanic cavity only , in the remaining 73 3 per 
cent, the opposite, or vestibular, orifice alone was found 
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The original prontosil, the h>drochloridc oi 4-sulfainido-2', 4'-diamiiia7obcn?enc, 
IS an azo dye This red crjstalline powder has a melting point of 247 to 251 C 
and IS soluble in w'ater up to about 0 25 per cent 

SO-NH, — ^ ~ ^ = N — ^ — XIHHCl 

i\H', 

Prontosil soluble ^ is a 2 5 per cent watcr\ solution of disodiuin-4-sultamido- 
phenyl-2'-azo-7'-acetylamino-l'-h>dro\vnaphthalcnc-3', 6'-disulfonatc, which is a red- 
dish crjstalline material and soluble up to about 4 per cent m water 

on 

SO.-NH. <( N = N COCH, 

NaO,S \/V 

Sulfanilamide was selected by the Council on Pharmacy and Chemistrj of 
the American Medical Association as the name for paraaminobcnzcncsulfonamidc 
This white crystalline pow’der has a melting point of 165 C and is soluble in 
water up to about 1 per cent 

SO^NH^ ^ NH= 

In citations of the liteiature, the foregoing tcrminologj has been adhered to 
w’herever it has been possible to determine wdiich preparation was used When 
the term “prontosil” was used in a report and no information permitting identifica- 
tion of the particular preparation w'as given, a parenthetic statement has been 
inserted to that effect 

INTRODUCTION 

Although consideiable confusion still exists concerning the theia- 
peutic usefulness of sulfanilamide and its related compounds, a wealth 
of experimental and clinical data has accumulated The following leview 
of the literature deals only with those problems which are of inteiest 
to the otolaryngologist but necessarily includes expeiience gained in the 
laboratory and in other fields of medicine 

HISTORICAL SURVEY 

In 1908 Gelmo,^" while working on the chemistiy of azo dyes, as 
stated by Schulte,^ first mentioned paraaminobenzenesulfonamide The 

1 Recently the manufacturer has adapted the name neoprontosil for this sub- 
stance, and the Council on Pharmacy and Chemistry of the American Medical 
Association has concurred 


(Footnotes continued on next pope) 
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sulfonamide grouping was fiist incorpoiated in azo dyes by Hoeilem, 
Dressel and Kothe,® who also substituted sulf ona'inido groups , it was 
noted at that time that the ability of these dyes to enter into intimate 
combination with wool pioteins is gieatei than that of similar dyes free 
from sulfonamide^ In 1911, Sisley and Poicher® demonstrated that 
bacteiial action in the intestine bieaks down chiysoidine (diaminoazo- 
benzene hydiochlonde), which splits at the double bond As early as 
1913, Eisenbeig® obseived the bacteiicidal powei of certain azo dyes in 
vitio and considered the possibility of employing chiysoidine in 
thei apeutics 

In 1914, chiysoidine being used as a basis foi the work,^ pyiidium 
(benzeneazo-a-a-diaminopyiidme hydiochlonde) was synthesized'^ The 
synthesis of toluylazotoluylazo-yS-naphthol and diacetylammoazotoluene 
' followed ® Accomplishing the synthesis of metaaminobenzenesulfon- 
amide, metaacetylammobenzenesulfonamide and parachloroacetylammo- 
benzenesulfonamide m 1917, Jacobs and Heidelberger ® turned then 
attention to azo dyes derived from hydioctipreme and hydrocupreidme 
and demonstrated that hydrocupreine and hydrocupreidme yield well 
defined azo dyes with diazotized aromatic amines They subsequently 
synthesized paraammobenzenesulfonamideazohydrocupreme, metaammo- 
benzenesulfonamideazohydrocupreine and parabenzenesulfanilicazo- 
hydrocupreine and noted that many of these substances were bactericidal 
in vitro 


la Gelmo, P Ueber Sulfamide der p-Amidobenzolsulfonsaure, J f prakt 
Chem 77 369 (April 3) 1908 

2 Schulte, T L History of the Development of Sulfanilamide, Proc Staff 
Meet , Mayo Clin 13 53 (Jan 26) 1938 

3 Cited by Hoerlem, H New Class of Chemotherapeutic Agents Against 
Streptococci, with Special Reference to Prontosil and Prontylin, M Rec 146 

II (July 7) 1937 

4 Welch, A DeM The Pharmacologic Basis for Sulfanilamide Therapy, 
J Pediat 11 159 (Aug) 1937 

5 Sisley, P , and Porcher, C Du sort des matieres colorantes dans I’organisme 
animal, Compt rend Acad d sc 152 1062, 1911 

6 Eisenberg, P Untersuchungen uber halbspezifische Desmfektionsvorgange, 
Centralbl f Bakt (Abt 1) 71 420, 1914 

7 Tchichibabin, A E , and Zeide, O A Zhur russk fiz -khim Obsh 46 
1216, 1914 

8 Collins, G W Chemical Examination of “Pyndum” and “Mallophene,” 
J Am Pharm A 20 455 (May) 1931 

9 Jacobs, W A , and Heidelberger, M Amides, Uramino Compounds and 
Ureides Containing an Aromatic Nucleus, J Am Qiem Soc 39 2418 (Nov ) 1917 

10 Heidelberger, M , and Jacobs, W A Sjmtheses m the Cinchona Series 

III Azo Dyes Derived from Hydrocupreine and Hydrocupreidme, J Am Chem 
Soc 41 2131 (Dec ) 1919 
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An a/o dye synthesized for the d 3 e industry in 1932 by iMictzsch 
and Klarer ^ ^\as used expeiimentall)' in the same year in the treatment 
of streptococcic infections m mice by Domagk This drug (the hjdro- 
chloride of 4-sulfamido-2', 4'-diaminoazobenzene) was the original 
prepaiation called prontosil The obser^atlons of Domagk in 1935 
indicated the therapeutic possibilities of azo compounds containing the 
sulfonamide ladical in the paia position, and his work in animals was 
partially or complete!} confirmed by subsequent investigators 

The first leport of the clinical use of these products was that of 
Foerster m 1933 He reported the sur\i\al and cure of an infant with 
perifolliculitis and staph} lococcic septicemia when piontosil soluble 
(streptozon) was administered In 1934, Grutz ’■* reported the cure of 
exudative erythema multi forme In the use of the original prontosil 
(D 5214) and described the effectneness of the original prontosil 
administered b} mouth and of prontosil soluble administered In the 
intraA'enous loute m certain cases of toxic and septic er}thcma 

Up to 1935 no experimental data concerning the prontosils had been 
reported'® but with Domagk’s " report on the use of the original 
prontosil in the treatment of experimental streptococcic infections of 
mice clinical papers dealing with the use of the d}es m Aarious types 
of infectious processes appeared In general, good therapeutic results 
weie obtained with the use of the oiiginal prontosil in tablets and in 

11 Domacik, G Ein Bcitrag zur Chcmothcrapic clcr baktcncllen Infcktionen 
Deutsclic mcci Wclinsclir 61 250 (Feb 15) 1935 

12 (a) TrefoutI, J , TrcfoucI, J (Mmc ) , Nitti, F, and Bo\ct, D Activite 

du p-amino-phen 3 lsulf amide sur Ics infections streptococciques expenmentales 
de la souris et du lapin, Compt rend Soc dc biol 120 756 (No\ ) 1935 (b) 

Le\aditi, C, and Vaisinan, A Action ciiratnc du cblorh\drate de 4-sulfamido-2 
4-diaminoazobenzene et de quelques derives similares, dans la streptococcie expen- 
mentale, ibid il9 946, 1935 (c) Nitti, F, and Bovet, D Action du 4-sulfon- 

amide-2-4 diaminobenzol (prontosil) sur dcs infections streptococciques dc la souns 
provoquees par des streptocoques d’onginc humaine, ibid 119 1277, 1935 (rf) 
Hoerlein, H Mangelhafter Scliutz deutseben gcistigen Eigentums auf tbera- 
peutischem Gebiet, Deutsche raed Wchnscbr 61 1090 (Julj 5) 1935 (c) Cole- 

brook, L, and Kennv, M Treatment of Human Pueiperal Infections, and of 
Experimental Infections m Mice, with Prontosil, Lancet 1 1279 (June 6) 
1936 (/) Long, P H , and Bliss, E A Para-Aminobenzenesulfonamide and 
Its Derivatives Experimental and Oinical Observations on Their Use in the 
Treatment of Beta-Hemoljtic Streptococcic Infection, Prehmmarj Report, J A 
M A 108 32 (Jan 2) 1937 

13 Foerster, L Sepsis in Anschluss an ausgedehnte Periporitis Heilung 
durch Streptozon, Zentralbl f Haut- u Geschlechtskr 45 549, 1933 

14 Grutz, O Beitrag zur Kenntnis der infektios-toxischen, Erj thema- 
exsudativum-multiforme- ahnlichen Exantheme, Med Klin 30 52 (Jan 12) 1934 

15 Grutz, O Erythema exsudativum bullosum faciei, colli et extremitatum, 
Zentralbl f Haut- u Geschlechtskr 49 300, 1934 

16 Long, P H , and Bliss, E A The Clinical Use of Sulfanilamide and 
Its Derivatives in the Treatment of Infectious Diseases, Ann Int Med 11 575 
(Oct) 1937 
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solution in the treatment of stieptococcic thrombophlebitis, adenitis, 
otitis media, erysipelas, puerperal sepsis and infectious arthritis 
Numerous communications followed in the German literature, the use 
of the original prontosil in tablets and m solution appeared to produce 
good results in the treatment of infections with Escherichia coh,^® in 
pneumococcic and staphylococcic infections, m Hodgkin’s disease,^® 
in sepsis and especially m all cases of pure streptococcic and puerperal 
sepsis Schreus and Fuge expressed the opinion that staphylo- 
coccic infections were not benefited Roth recognized the value of 
the new drugs in dealing with hemolytic streptococcic infections, and 
Schranz^^ lepoited on a series of 60 patients with sepsis, of whom 
57 recovered under treatment with the original prontosil Three of 9 
patients with purulent meningitis recovered when treated with prontosil 
(preparation not stated) by Riecke Good results from the use of the 
original prontosil and of prontosil soluble in 23 cases of erysipelas were 
reported by Kramer,^® and Scherber used the original prontosil in the 
treatment of pemphigus vulgaris 

The fiist clinical report in France appeared m 1935 In that year, 
Girard^® s}nthesized a compound (sulfonamidochrysoidine, also called 
rubiazol or French prontosil), which was apparently identical with the 

17 (a) Klee, P , and Romer, H Prontosil bei Streptokokkenerkrankungen, 

Deutsche med Wchnschr 61*253 (Feb 15) 1935 (6) Schreus, H T Chemo- 
therapie des Erysipels und anderer Infektionen mit Prontosil, ibid 61 255 (Feb 
15) 1935 (c) Anselm, E Unsere Erfahrungen mit Prontosil bei Puerperal- 

fieber, ibid 61*264 (Feb IS) 1935 (d) Gantenberg, R, abstracted, ibid 61* 

284 (Feb 15) 1935 

18 Imhauser, K Ueber die Behandlung septischer Erkrankungen mit Prontosil, 
Med Kim 31 282 (March 1) 1935 

19 Recknagel, K Erfahrungen mit Prontosil, Munchen med Wchnschr 
82 704 (May 2) 1935 

20 Bingold, K Erfolgreiche Behandlung von Hodgkm-Wechsel-Fieber mit 
Prontosil, Munchen med Wchnschr 82 871 (May 30) 1935 

21 Einhauser, K Sepsisbehandlung mit Prontosil, Munchen med Wchnschr 
82 1263 (Aug 2) 1935, Deutsche med Wchnschr 61 1463 (Sept 6) 1935 

22 Fuge, K Die Behandlung der Puerperalsepsis mit Prontosil, Deutsche 
med Wchnschr 61 1672 (Oct 18) 1935 

23 Roth, A Heilung ernes Falles von Streptokokkensepsis unter Prontosil- 
behandlung, Deutsche med Wchnschr 61.1734 (Oct 25) 1935 

24 Schranz, H Zur Sepsisbehandlung mit Prontosil, Munchen med Wchnschr 
82 419 (March 14) 1935 

25 Riecke, H Zur Therapie der Meningitis, Ztschr f Hals-, Nasen- u 
Ohrenh 38 175, 1935 

26 Kramer, W Ueber Erfahrungen bei der Erj'sipelbehandlung mit Prontosil, 
Munchen med Wchnschr 83 608 (April 10) 1936 

27 Scherber, G Die Behandlung des Rotlauf mit intcrner Prontosiltherapie 
kombimert mit intravenosen Omnadininjektionen, Wien med Wchnschr 85.783 
(July 6) 1935 , Zur Behandlung der verschiedenen Formen des Pemphigus chroni- 
cus rmt Antileprol und Prontosil, ibid 86 22 (Jan 4) 1936 

28 Girard, cited by Levaditi and Vaisman 
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original Geiman prontosil The same year, Levaclili and Vaismaii*" 
confirmed the results of Doinagk “ concerning its bactericidal power for 
stieplococci Administered b} mouth and mtravenousl} this drug w-as 
used by Vermehn and Haitemann m the treatment of puerperal sepsis, 
and Floch reported good lesults in the treatment of tropical strepto- 
coccic lympliangitis w'hen the drug was administered by mouth Jn 
studying its eiTects on the kidney damaged by acute liemorrhagic 
nephritis, Lemierre, La Porte, Laudat and Damn concluded the diug 
did not mciease tlie existing renal impairment Reporting its effects in 
150 cases of erysipelas. Me) ei -Heine ’’ concluded that the chemical w'as 
a chemotherapeutic agent of great value Bloch-^Iichel, Conte and 
DureH‘ icported fa\oiable therapeutic effects in the treatment of 
erysipelas with paraaminoben7enesulfonamide (now know'n as sulfanil- 
amide) and ben7ylparaben7enesulfonamide 

In England, Colebrook and Kenny,'-*^ in 1936, first reported their 
experimental and clinical experience with the preparation of Girard 
(supposedly identical w'lth the original prontosil) and with prontosil 
soluble After preliminary experiments with mice, they utilized these 
drugs in the treatment of puerperal fe\er, observing not only a remark- 
able therapeutic effect but a definite decrease m the mortality of the 
patients so treated 

29 Levaclili C, and Vaisman, A (a) Action ciiratnc et pre\cnti\c du 
chlorhjdratc de 4'-sulfamido-2, 4-dnniino-n7obcn7cnc dans I’lnfcction strepto- 
coccique experimcntale, Compt rend Acad d sc 200 1694 (May 13) 1935, (b) 
Mecanismc de Taction curatnc ct preventive du chlorlij dratc dc 4'-sulfaniido-2,4- 
diaminoazobenzenc ct d'autres derives siinilaircs dans Tinfcction streptococcique, 
expenmentale, Compt rend Soc de biol 120 1077 (Dec ) 1935 , (c) Action 
curative et preventive du clilorhydrate dc 4'suIfamido-2,4-diaminoa7obenzcne et de 
quelques derives similaircs dans la streptococcic expenmentale, Presse med 43 
2097 (Dec 25) 1935 

30 Vermelin, H , and Hartcmann, D De Temploi du clilorliv drate dc siilfamido- 
chrysoidine en injections intravemcuses dans le traitement d TI P , Bull Soc d’obst 
et de gynec 25 158 (Feb ) 1936 

31 Floch, H Le traitement de la Ivmphangite endcmique des pavs ebauds 
par le cblorhydrate de sulfamido-chrysoidine. Bull Soc path exot 29 165, 1936 

32 Lemierre, A , Laporte, A , Laudat, M, and Daum, S Nephrite ery- 
sipelateuse Action du bicarbonate de soude ingere sur Tacidose Innocuite du 
clilorhydrate de sulfamido-chrysoidine pour le rein malade. Bull et mem Soc 
med d hop de Pans 52 535 (April 6) 1936 

33 Meyer-Heine, A, and Huguemn, P Traitement de Terjsipele par le 
clilorhydrate de sulfamido-chrysoidine, Presse med 44 454 (March 18) 1936 

34 Bloch-Michel, H , Conte, M , and Durel, P L’emploi des derives sulfamides 
non azoiques dans le traitement de Terysipelc, Presse med 44 1583 (Oct 10) 
1936 
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Schulte ^ stated that m 1935 the Trefouels, Nitti and Bovet,^^ 
collaboi atmg with Fourneau,^“ recalled the hypothesis advanced in 1919 
by Heidelbeiger and Jacobs They postulated that Girard’s sulfon- 
amidochi*ysoidine was broken down in the tissues to triammobenzene 
and paraaminobenzenesulfonamide, which they assumed to be the 
pharmacologically effective portion of the prontosil molecule Thus, 
paraaminobenzenesulfonamide (now known as sulfanilamide) was syn- 
thesized In 1936, Goissedet, Despois, Gaillot and Mayer synthesized 
pai abenzylaminobenzenesul f onamide 

While many compounds related to the prontosils have been inves- 
tigated, the work of Trefouel and his coworkers®® and of Buttle and 
his associates during 1935 and 1936 indicated that paraaminobenzene- 
sulfonamide, a part of the prontosil molecule, is the pharmacologically 
effective poition ^ Sulfanilamide (paraaminobenzenesulfonamide) was 
stated to be more efficacious than its more complicated predecessors by 
Colebrook and Kenny m 1936 and Cooper, Gross and Mellon in 
1937 It was also established that sulfanilamide is formed from the 
prontosils by reduction m vivo Bliss and Long showed that the 
aminoacid cysteine produced an activation of prontosil soluble sufficient 
to be demonstrated m vitro as well as in vivo and that this activation was 
of a degree which would result weie sulfanilamide formed^ Finally, 
Fuller isolated sulfanilamide from the urine of patients receiving 

35 Trefoulel, Trefouel, Nitti and Bovet^^n Nitti and Bovet 

36 Fourneau, E , and others (a) Chimiotherapie des infections streptococciques 
par les derives du p-aminophenylsulfamide, Compt rend Soc de biol 122 258, 
1936, (b) Action du para-aminophenylsulf amide sur les moisissures, ibid 122 * 
652, 1936, (c) Action antistreptococcique des derives sulfures orgamques, Compt 
rend Acad d sc 204 1763 (June 7) 1937 

37 Goissdet, P , Despois, R , Gaillot, P , and Mayer, R De I’action du 
radical sulfamide SO 2 NH 2 sur I’lnfection streptococcique experimentale de la 
souris, Compt rend Soc de biol 121 1082, 1936 

38 Trefouel, Trefouel, Nitti and Bovet^^i Nitti and Bovet Fourneau and 
others (footnote 36 a and b) 

39 (a) Buttle, G A H , Gray, W H , and Stephenson, D Protection of 
Mice Against Streptococcal and Other Infections by />-Aminobenzene-Sulphon- 
amide and Related Substances, Lancet 1 1286 (June 6) 1936 (b) Buttle, G A H , 
and others Treatment of Streptococcal Infections in Alice with 4 4' Diaminodi- 
phenylsulphone, ibid 1 1331 (June 5) 1937 (c) Colebrook, L , Buttle, G A H, 
and O’Meara, R A Q The Mode of Action of /^-Ammobenzenesulfonamide and 
Prontosil in Haemolytic Streptococcal Infections, ibid 2 1323 (Dec 5) 1936 

40 Cooper, F B , Gross, P , and Mellon, R R Action of />-Aminobenzene- 
sulfonamide on Type HI Pneumococcus Infections in Alice, Proc Soc Exper 
Biol & Med 36 148 (March) 1937 

41 (a) Bliss, E A , and Long, P H Activation of “Prontosil Solution” in 

Vitro by Reduction with Cysteine Hydrochloride, Bull Johns Hopkins Hosp 
60 149 (Feb ) 1937 (b) Fuller, AT Is />-Aminobenzenesulphonamide the 

Active Agent in Prontosil Therapj ’ Lancet 1 194 (Jan 23) 1937 (c) Colebrook, 
Buttle and O’AIeara ssc 

42-44 Footnotes deleted 
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the original prontosil or prontosil soluble Ihcse obser\ations account 
for the fact that the prontosils have been shown to be essential!} inactive 
in vitro ' 

Theie is some evidence that the sulfonamide grouping is not essential 
to an action resembling that of sulfanilamide Buttle and his asso- 
ciates®®'' investigated certain compounds related to sulfanilamide which 
do not contain the sulfonamide grouping The streptococcicidal power 
of one of these, 4, 4'-diaminodiben/enesulfone, was claimed to be more 
active than that of sulfanilamide, but the drug is more toxic for mice 
Another, 4, 4'-dinitrodiben7enesulfonc, is less toxic than sulfanilamide 
but produces undesirable side effects Fourncau, Trefouel Nilti, Bovet 
and Trefouel have shown that 4, 4''dimtrodibcn7enesulfide and 4,4'- 
dinitrodibenrenedisulfide have similar pi opcrties These drugs are more 
efficacious A\hen given b} mouth than when injected subcutaneously 
The sulfones produce symptoms w'hich are more persistent than those 
produced by sulfanilamide 

Rosenthal, Bauer and Branham concluded that distil fanilamide 
(sulfanilylsulfanilamide , paraaminoben/cncsulfonylpaiaaminobcnrene- 
sulfonamide) was more effective than sulfanilamide in the treatment 
of streptococcic infections m mice and exhibited a toxicity one fifth of 
that of sulfanilamide The maximum action of this drug, howcicr, is 
obtained only by subcutaneous injection, owing to its low solubility and 
poor absorption fiom the gastrointestinal tract 

MODE or ACTION 

Although the mode of action of the prontosils on the streptococcus 
w'as not understood by the first Gcnnan observers, Domagk reported 
that phagocytosis of the stieptococci by the leukocytes played an impor- 
tant role in clearing the tissues of streptococci in his treated mice He 
noted also that such azo compounds had no effect on stieptococci m 
vitro Although Colebrook and Kenny found that Girard’s sulfon- 
amidochrysoidine and prontosil soluble wdien administered paienterally 
to normal human beings and to certain laboratory animals did not give 
the serum an inhibitory effect on streptococci in vitro, they found that 
the serum from patients ill with streptococcic infection did possess a 
definite bacteriostatic effect in vitro after the patients had been treated 
with one of these preparations 

Long and Bliss were unable to confirm the observations on the 
serum of patients ill with streptococcic infections and attributed their 

45 Rosenthal, S M , Bauer, H , and Branham, S E Studies in Chemo- 

therapy IV Comparative Studies of Sulphonamide Compounds in Experimental 
Pneumococcus, Streptococcus and Meningococcus Infections, Pub Health Rep 
52 662 (May 21) 1937 ‘ 

46 Long, P H, and Bliss, E A (a) Para-Aminobenzenesulfonamide and 
Its Derivatives Clinical Observations on Their Use in the Treatment of Infec- 
tions Due to Beta Hemolytic Streptococci, Arch Surg 34 351 (Feb) 1937, 
(b) footnote 12/ 
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lesults to the bactencidal property of the serums, a phenomenon 
desciibed by Tillett^" Colebrook, Buttle and O’Meara demonstrated 
a bacteriostatic and bactericidal action of paraaminobenzenesulfonamide 
(sulfanilamide) against small numbers of hemolytic streptococci m 
cultuie mediums and in blood They found the original prontosil and 
prontosil soluble to be inactive, as previously reported, but weie able to 
demonstiate inhibitory effects when the original prontosil or prontosil 
soluble was reduced with magnesium powder in a partial vacuum Other 
strong 1 educing agents, namely foimaldehyde sulfoxylate and cysteine 
hydrochloi ide,^^*' were found by Long and Bliss to activate the inactive 
prontosil soluble as far as bacteriostasis was concerned They 
obseived also that large numbers of hemolytic streptococci had the power 
of partially i educing prontosil soluble in vitro In advancing the 
hypothesis that in human patients ill with a streptococcic infection, a 
reduction of the piontosils to an active form is accomplished through an 
unknown i educing system, they pointed out that this hypothesis was 
based mainly on in vitro expei iments and that the chemicals might prove 
to exert therapeutic effects in vivo which were not dependent on reduc- 
tion to an active fonn Long and Bliss suggested that the bacterio- 
static action might not be an essential factor in the therapeutic lesults 
obtained 

Shortly after Domagk’s original report, the Tiefouels, Nitti and 
Bovet and later Buttle and his associates obtained indications that 
sulfanilamide (paraaminobenzenesulfonamide), a part of the prontosil 
molecule, is the pharmacologically effective poition Colebiook and 
Kenny and Cooper, Gross and Mellon reported sulfanilamide to be 
more efficacious than its more complicated predecessors That sulfanil- 
amide IS formed from Girard’s sulfonamidochrysoidine (supposedly 
identical with the original piontosil) and from prontosil soluble by 
1 eduction in vivo was established by Colebiook and Kenii)'’,^-® Bliss and 
Long and Fullei and Bliss and Long demonstrated that the ammo 
acid cysteine produced an activation of prontosil soluble sufficient to be 
demonstiated m vitro as Avell as in vivo and comparable to that to be 
expected were sulfanilamide formed Finally, Fuller was able to 
isolate sulfanilamide from the uiine of patients treated with the original 
prontosil or with prontosil soluble 

47 Tjllett, W S The Bactericidal Action of Human Serum on Hemo]\tic 
Streptococci Observations Made with Serum from Patients with Acute Infec- 
tions and from Normal Individuals, J Exper Med 65 147 and 163 (Jan ) 1937 

47a Long, P H, and Bliss, E A Use of Sulfanilamide or Derivatnes 
m Treatment of Infections Due to Beta Hemolytic Streptococci, South M J 
30 479 (May) 1937 
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Colebi ook and his associates suggested that the bactericidal action 
of the tissues of the whole animal might be important in obtaining the 
elTects of the drug, but Long and Bliss were inclined to believe that 
the phagocytic activity of the polymoiphonuclear leukoc}tcs and mono- 
cytes played a paramount role m controlling infections caused bj beta 
hemolytic streptococci Gross, Cooper and Peebles,'*® by experiments 
with mice, were unable to demonstiate a greater indication of phago- 
cytosis m treated animals than in the untieatcd controls Weinberg 
Mellon and Shinn found no indications of increased phagocytosis in 
animals treated with sulfanilamide 

Levaditi and Vaisman **•’ had early suggested that the drug acted In 
pi eventing the foimation of capsules Various authors theorized on the 
possible lole of the reticuloendothelial system, which might combat 
streptococcic infections when stimulated by the sulfonamide compounds 
Bosse claimed to have demonstrated a considerable weakening of the 
protective action of prontosil (preparation not specified) against 
hemolytic streptococcic infections in splencctomi/cd mice but gave no 
details regarding the number of mice emplo}ed or the manner in which 
the expenment w'as controlled A possible role of the reticuloendothelial 
system appears to have been eliminated by the finding of Gross, Cooper 
and Peebles that sulfanilamide is capable of protecting splencctomized 
mice against fatal doses of highly viiulent hcmol}tic streptococci and 
that the degree of protection obserred in splencctomized mice was 
identical wnth that obtained with normal animals 

Levaditi and Vaisman*'”’ demonstrated the neutralizing effect of 
sulfanilamide and various derivatives on the leukocidins and hemolysins 
of streptococci in vitro Rosenthal,®^ in reporting that sulfanilamide was 
bactericidal for pneumococci, emphasized that the drug is more effective 
against streptococci than against pneumococci in animals but is not 
inhibitory to the giowth of streptococci m the test tube The bacterio- 
static and bactericidal action of sulfanilamide on pneumococci in vitro 
was regarded by Rosenthal as adequate explanation for its chemothera- 
peutic effect in animals The nature of this action in vitro is unusual 
since the drug is not an antiseptic m the usual sense 

48 Gross, P , Cooper, F B , and Peebles, M L Effect of Splenectomj on 
the Therapeutic Action of />-Aminobcnzcncsulfonamide on Mice Infected with 
Hemolytic Streptococcus, Proc Soc Exper Biol & Med 36 311 (April) 1937 

49 'Weinberg, M H , Mellon, R R, and Shinn, L E Two Cases of 
Streptococcic Meningitis Treated Successfully W'lth Sulfanilamide and Prontosil, 
J A M A 108 1948 (June 5) 1937 

50 Bosse, O A Die Therapie der Streptokokkenerkrankungen niit “Prontosil, ’ 
Fortschr d Therap 12 540 (Sept ) 1936 

51 Rosenthal, S M Studies in Chemotherapy III The Effect of />-Amino- 
benzene Sulphonamide on Pneumococci in Vitro, Pub Health Rep 52 192 (Feb 
12) 1937 
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Ha^^klng^- reported that 1 1,000 solutions of sulfanilamide had no 
effect on tlie intestine of the rabbit or uterus of the guinea pig suspended 
in Autro at 37 C or on the heart of the frog perfused through the 
inferior vena cava No effect on the blood pressure m the cat or dog 
occurred ^^hen 0 17 Gm of the drug per kilogram of body weight ^^as 
given Intraperitoneal injections of large doses m ammals caused no 
local irritation Large doses of 1 5 to 2 Gm per kilogram of body 
weight, occasionally produced death in rabbits and cats Weakness of 
the legs, dyspnea, panting, general appearance of decerebrate rigidity 
and the hke "were commonly noted The survnwng animals were killed 
after a week, but the liver, kidneys and wscera showed no changes Insto- 
logicall}* In 3 animals dying of the effects of drug degenerative 
changes (chromatolysis) vere obser\'ed in the neurons of the anterior 
column of the spinal cord and in some of the neural cells of the cortex 
and midbram 

Ga}' and Clark found that the serum, defibrinated blood and 
artifiaal pleural exudate of rabbits treated with sulfanilamide inhibit 
the gro^rth of streptococa in wtro but that repeated doses of such treated 
serum fail to sterilize the culture The cocac chains grown in serum 
so treated are elongated and present pleomorphic and metachromatic 
organisms and may give rise to colonies that are at first less pre- 
dominantly mucoid in appearance Such orgamsms have lost little if an} 
of tlieir virulence Cooperation on the part of locally denved clasmato- 
c}'tes IS apparently required for complete sterilization of the animal body 
Sulfanilamide produces bacteriostasis suffiaently marked to protect the 
accumulated leukoc}'tes and to allow the natural accumulation of defen- 
sive macrophages There is no direct evidence that the drug does not 
in itself stimulate the mobilization of tlie macrophages according to Ga} 
and Clark and they feel there is no evidence that the reaction in the 
cells which finally accounts for the disposal of the organisms is other 
than local 

Bliss and Long attempted to determine hether or not the presence 
of pohmiorphonuclear leukoc}*tes is a necessar}' adjunct to sulfanilamide 
therapy Mice were rendered granuloc}i;openic by the administration 
of benzene As controls for each granuloc}'topenic mouse infected %\ith 
Mrulent hemol 3 'tic streptococci and treated ^^^th sulfanilamide similarly 
infected mice were emplo} ed consisting of a normal mouse an untreated 

52 Hawking, F Pharmacological Actions of Sulplianilamide, Lancet 2T019 
(Oct 30) 1937 

53 Gaj, F P and Clark, A R On the ilode of Action of Sulfanilamide 
in Experimental Streptococcus Empyema, J Exper Hed 66*535 (Xo\ ) 1937 

54 Bliss, E A, and Long P H Obsenations on the Mode of Action 
of Sulfanilamide, J A A 109 1524 (Xov 6) 1937 
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granulocytopenic mouse, a mouse treated with benezene and sulfanil- 
amide, a mouse treated with benzene, and a mouse treated with sulfanil- 
amide The untreated control mice died within thirty-six hours, the 
untreated granulocytopenic mice within twenty-four hours, the mice 
treated with benzene within thirty-six hours and the granulocytopenic 
mice treated with sulfanilamide within seventy-two hours, while the mice 
treated with sulfanilamide and those treated with benzene and sulfanil- 
amide survived The experiment seems to prove that polymorphonuclear 
leukocytes are necessary m the process that leads to control of infection 
m mice treated with sulfanilamide 

Further experiments with experimental streptococcic infections m 
mice led Bliss and Long to believe that the action of sulfanilamide is 
primarily one of slowing down the rate of multiplication of the strepto- 
cocci and thus permitting the phagocytes to dispose of them before they 
exert a lethal effect on the mouse They failed to demonstrate alteration 
m the hemol}d;ic streptococci isolated from the peritoneal exudates of 
treated infected mice m so far as type of colonial formation, virulence 
for mice or presence of capsular material were concerned, in these 
respects the streptococci were identical with those isolated from 
untreated control mice Bliss and Long also observed that when 
peritonitis is experimentally induced in mice by infection with Welch’s 
bacillus death quickly occurs in untreated mice from overwhelming 
toxemia The organism itself is not resistant to phagocytosis, and from 
the beginning of infection the phagocytes are filled with ingested bacteria 
When a lethal dose is injected, however, the leukocytes, although extra- 
ordinarily active in phagocytosis, cannot ingest enough bacteria to keep 
pace with the multiplication of, and formation of toxin by, the organism, 
and the mouse succumbs in a short time Up to the time of death there 
IS no evidence that phagocytosis is either absolutely or relatively 
decreased in the untreated mice This sequence of events was definitely 
altered when treatment with sulfanilamide was instituted From the 
ver} beginning of treatment, there was a decrease in the number of free 
bacilli m the peritoneal exudate Phagocytosis was marked, but the 
total number of ingested bacteria in the case of the treated mice was 
less than m the case of the control mice Successive observations 
shoved a progressive decrease in the number of free and ingested 
bacteria in the peritoneal exudates Bliss and Long expressed the 
opinion that, since the only essential difference between the untreated 
and the treated mice was in the number of bacteria free in the exudates 
at the ^ arious periods of observation, the only interpretation of the facts 
was that sulfanilamide inhibited the growth of the bacteria in vivo 
The}'- concluded from their experiments with streptococcic peritonitis 
in mice that the action of sulfanilamide was that of bacteriostasis rather 
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than that of a direct protective or stimulative action on the phagoc}i;es , 
it appeared that in this type of infection the effect of the sulfanilamide 
theiapy is to reduce the rate of multiplication of the streptococci to a 
point at which they no longer produce enough leukocidin and other toxic 
products to inhibit rapid phagocytosis This effect permits the exudates 
and tissues to be freed of organisms by the leukocytes, and recovery 
from infection follows 

Turning to marrow cultuies for the study of the effects of sulfanil- 
amide on living human marrow cells, Osgood and Brownlee were able 
to thiow further light on the mechanism involved m the control of 
infection with hemolytic streptococci by this drug Cultures of living 
human marrow cells containing sulfanilamide in concentrations of 1 250 
to 1 500,000 did not differ from control cultures without sulfanilamide 
for the first forty-eight hours in cell count, number of mitotic figures, 
structure of cells, differential count, appearance with supravital stains 
or abilit}'- to phagocytose bacteria On exposure for a period of eight 
da3^s or less, concentrations of sulfanilamide of less than 1 1,000 did 
not grossly affect the growth of the marrow cells Marrow cultures 
infected with hemolytic streptococci and containing sulfanilamide m con- 
centrations of 1 100,000 or more were sterile in subculture and con- 
tained no visible streptococci in stained smears after twenty-four hours , 
infected controls showed gross hemolysis and complete destruction of 
all leukocytes and er}1;hrocytes Osgood and Brownlee noted no varia- 
tion in the effectiveness of concentrations of sulfanilamide from 1 1,000 
to 1 100,000 , even a concentration of 1 6,000,000 showed an apprecia- 
ble bacteriostatic action 

Cultures of hemolytic streptococci in Hartley’s broth appeared 
grossly sterile after twenty-four hours in the presence of sulfanilamide 
in concentrations of 1 1,000 to 1 100,000, but all the tubes became 
turbid in from forty-eight to seventy-two hours Osgood and Brownlee 
felt that this indicated a definite effect of sulfanilamide on the growth 
of beta hemol)d;ic streptococci in the absence of human serum or marrow 
cells but emphasized the fact that the cultures did not become sterile 
They demonstrated that the failure of sulfanilamide to kill streptococci 
in all instances was not due to the development of a resistant strain and 
that destruction of sulfanilamide does not explain the survival of large 
inoculations of streptococci Osgood and Brownlee stated that the 
major action of sulfanilamide on infections with beta hemolytic strepto- 
cocci IS the neutralization or destruction of toxins and the decrease in 
the rate of division of the organisms and concluded that the bacteriocidal 

55 Osgood, E E , and Brownlee, I E Culture of Human Marrow Studies 
on the Mode of Action of Sulfanilamide, JAMA 110 349 (Jan 29) 1938 
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action of human serum and the phagocytic action of the neutrophils and 
monocytes of the marrow and blood overcome the infection not because 
sulfanilamide kills the streptococci but because it neutralizes the toxins 
and decreases the rate of multiplication 

In the light of these experiments it appears that sulfanilamide in 
concentrations of 1 100,000 may be effective, and this may explain the 
fact that a number of compounds which are not in themselves bacterio- 
static but which break down in the body to yield sulfanilamide become 
effective in doses insufficient to form sulfanilamide in concentiations of 
1 10,000 in the blood Colebrook, Buttle and O’Meara had observed 
a discrepancy between the failure to kill streptococci with a 1 100 solu- 
tion of sulfanilamide in broth and the killing of streptococci with much 
lower concentrations in blood, attributing this to a bactericidal or 
bacteriostatic action of sulfanilamide They noted that in monkeys 
twenty-four hours after administration of sulfanilamide the blood was 
still capable of overcoming an infection with an inoculation of 6,000 
streptococci per cubic centimeter The concentration of sulfanilamide 
m the blood at this time, as shown by Marshall, Emerson and Cutting’s 
data on excretion,®’' was probably much less than 1 10,000 

Of practical clinical importance are the following conclusions of 
Osgood and Brownlee ®® The continuous presence of a low concentra- 
tion of sulfanilamide is more effective than the intermittent presence of 
a high concentration The smaller the number of organisms, the greater 
is the effectiveness of the drug, and therefore therapy should be 
instituted at the earliest possible moment Small doses at frequent 
intervals to maintain the concentration of the drug in the body fluids 
above 1 100,000 at all times are more effective than large doses at longer 
intervals Therapy should not be discontinued until cultures are nega- 
tive, if viable organisms remain, recrudescence is almost inevitable, 
and the administration of the drug must be resumed 

Hemmens and Back,®® however, stated that the results of Osgood 
and Brownlee, Colebrook, Buttle and O’Meara and Long and Bliss 

56 (a) Gley, P , and Girard, A Un nouveau derive de la sulfamido- 
chrysoTdine tres actif centre I’infection streptococcique, Presse med 44 1775 ^ 
(Nov 11) 1936 (6) Trefouel, J , Trefouel, J (Mme ) , Nitti, F, and Bovet, 

D Chimiotherapie des infections streptococciques par les derives du p-ammo- 
plienylsulfamide, Ann Inst Pasteur 58 30 (Jan ) 1937 (c) Bovet, D Recherches 
expenmentales dans le domaine de la chimiotherapie des infections bacteriennes, 
Schweiz med Wchnschr 67 288 (April 3) 1937 (d) Levaditi and Vaisman 

(c) Fourneau and others 

• 57 Marshall, E K, Jr , Emerson, K, Jr, and Cutting, W C Para-Amino- 
benzenesulfonamide Absorption and Excretion, Method of Determination in 
Urine and Blood, JAMA 108 953 (March 20) 1937 

58 Hemmens, E S , and Dack, G M Mode of Action of Sulfanilamide, 

J A if A 110 1209 (April 9) 1938 
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could be adequately explained by an mliibitoiy action of the diug- on 
the reproductive rate of the organism and that it seems unnecessaiy to 
postulate any direct effect of the drug on the toxins of beta hemolytic 
streptococci m order to explain this action, especially since a bacterio- 
static action of the drug was not excluded by their experiments Slow- 
ing of the metabolism of the organisms, reflected by a slower late of 
leproduction, also might account for diminished production of toxic 
substances, and Hemmens and Back noted that such an action would 
explain their obseivation of some decrease m the size of hemolyzed areas 
about colonies produced by organisms which had been exposed to 
sulfanilamide They also found that a non-toxm-producing organism, 
Bacillus necrophorus, invariably produced fatal disease in rabbits when 
a virulent bovine strain was used The infection, howevei, could be 
controlled and cured by treating the infected animals with sulfanilamide 
If this observation is substantiated, it would negate the thesis that the 
elaboration of an exotoxm by an organism is necessary to the action 
of sulfanilamide against that organism 

Finklestone-Sayhss, Paine and Patrick concluded that sulfanil- 
amide does not modify the activities of the polymorphonuclear leuko- 
cytes but found that the drug stimulated the phagocytic activity of the 
reticuloendothelial cells of rabbits The effect of sulfanilamide on the 
leukocytes has received much attention Bigler, Clifton and W erner 
administered the drug by mouth on the basis of 15 giains (1 Gm ) to 
20 pounds (9 Kg ) of body weight, irrespective of age In patients with 
leukocytosis, the white cell count tended to drop within twenty-foui to 
thirty-six hours after clinical improvement was noted, although occa- 
sionally the drop occurred forty-eight or more hours after clinical 
impiovement In some instances, the leukocytosis was unchanged, and 
111 long diawn out infections the leukocyte count could not be lowered 
In no instance did the authors note dunng the administration of sulfanil- 
amide an increase in the white cell count which was not attributable to 
the infection Leukopenia was likely to occur in patients with a normal 
leukocyte count when sulfanilamide was administered That the drug 
caused a depiession of leukocytes was evidenced by the production of 
leukopenia and the lapid fall of leukocytes at the end of an infection, 
often followed by a moderate increase in leukocytes after the drug was 

59 Finklestone-Sayliss, H , Paine, C G , and Patrick, L B Bacteriostatic 
Action of /)-Aminobenzenesulfonamide upon Hemolytic Streptococci, Lancet 2 
792 (Oct 2) 1937 

60 Sulfanilamide and the Leukocytes, editorial, JAMA 110 372 (Jan 29) 
1938 

61 Bigler, J A , Clifton, W M, and Werner, kl The Leukocyte Response 
to Sulfanilamide Therapy, JAMA 110 343 (Jan 29) 1938 
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discontinued The alteration in leukocyte response appears to be a 
marked absolute reduction of all the cell elements without characteristic 
relative change, the granulocytes are not reduced out of proportion to 
the other cells The Schilling differential count merely reflects what 
may be considered a healing infection®’- Bigler, Clifton and Werner®’ 
noted little effect on either red blood cells or platelets and could find 
little if any fall in the hemoglobin content of the blood 

Hawking®- found that sulfanilamide has almost no action on the 
smooth muscles, the heart or the blood pressure When large doses 
were given to rabbits or cats, it produced nervous symptoms somewhat 
resembling decerebral ngidity In normal animals 35 per cent of 
ingested sulfanilamide and 49 per cent of prontosil soluble were not 
accounted for In infected animals 54 per cent of the ingested sulfanil- 
amide and 61 per cent of prontosil soluble were not accounted for 
This may be due to retention by the inflamed tissues or to impair- 
ment of kidney function Czarnetzky and Sevag ®^ have recently 
pointed out the possibility that inorganic sulfites might be substituted for 
sulfanilamide m the chemotherapy of streptococcic infection 

As shown by Marshall, Emerson and Cutting,®^ sulfanilamide is 
approximately equally distributed in the tissues of the organism (with 
the exception of bone and fat) and is probably present in equal con- 
centration in all parts of the body if the concentrations are expressed 
per unit of water Earlier observers had become convinced that sulfanil- 
amide when administered by mouth was almost completely absorbed 
from the gastrointestinal tract in about four hours The drug appears 
to pass readily from the blood stream and to become widely distributed 
throughout the tissues, in which the concentration is only slightly lower 
than in the blood Simultaneous determinations of sulfanilamide in 
the blood and in the spinal fluid of man during several hours of admin- 
istration of the drug indicated that the concentration in the spinal fluid 
IS parallel to and only slightly lower than that in the blood The 
presence of the drug has been demonstrated in the saliva, the urine, the 
pancreatic juice, the bile, the cerebrospinal fluid, the blood plasma and 
the nasal and the lacrimal secretion 

While Temming ®’ first used the original prontosil in the treatment 
of unnarv infections, its successful use m the urinary infections of 

62 Czarnetzkj, E J, and Sevag, M G The Action of Sodium Bisulphite and 
Sulfanilamide on Purine and Pynmadine Compounds with the Production of 
Hemolysins, and a Suggested Mechanism of the Action of Sulfanilamide on 
Hemolytic Streptococci, Am J M Sc 195 426 (March) 1938 

63 Alarshall, E K, Jr , Emerson, K, Jr, and Cutting, W C The Dis- 
tribution of Sulfanilamide in the Organism, J Pharmacol & Exper Therap 
€1 191 (Oct) 1937 

64 Temming, C E, cited bv ilaraun®®^ 
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childhood was soon reported by numeious other clinicians The effec- 
tiveness of sulfanilamide in the treatment of urinary infections demon- 
strated by other investigators stimulated a study of the renal excretion 
of the drug Marshall, Emerson and Cutting and Fuller demon- 
strated that sulfanilamide is partially convex ted in man and m the rabbit 
into a conjugated form Thus, the drug is practically entiiely excieted 
111 the urine m a free state and in the conjugated form as paiaacetyl- 
aminobenzenesulfonamide Harris and Klein in expeiiments with 
tissue (liver, muscle, spleen, kidney and blood) concluded that only the 
liver could convert sulfanilamide into the conjugated form Marshall, 
Emerson and Cutting demonstrated that the clearance of sulfanilamide 
in the urine is independent of the plasma level and is increased by an 
increase m the late of flow of the urine Helmholz, and Osterbeig 
found that sulfanilamide given by mouth produces a urine strongly 
bactencidal for organisms usually found in infections of the urinary 
tract with the exception of Streptococcus faecalis They found the same 
concentration of the drug more bactericidal m alkaline than m acid urine 
and later reported that sulfanilamide in its free form when added 
in concentrations of only 25 to 40 mg of sulfanilamide per hundred 

65 (a) Unshelm, E Zur Behandlung der kindhchen Pyune, Arch f Kinderh 

109 65, 1936 (b) Helmholz, H F Use of Sulfanilamide as Urinary Antiseptic, 
J Pediat II 243 (Aug ) 1937 (c) Klein, E Prontosil in der Kinderpraxis, 

Med Klin 33 940 (July 10) 1937 (d) Maraun, L Zur Prontosilbehandlung 

des Erysipels und der Pyune, Kinderarztl Praxis 7 445 (Oct ) 1936 (e) 

Pernice, W Ueber der Behandlung der kindhchen Pyune mit Prontosil, ibid 
7 304 (July) 1936 

66 (a) Cook, E N , and Buchtel, H A The Use of Sulfanilamide 

(Prontylm) in Urinary Infections, Proc Staff Meet, Mayo Clin 12 381 (June 
16) 1937 (h) Buchtel, H A, and Cook, E N The Use of Sulfanilamide 

(Prontylm) m Urinary Infections, ibid 12 433 (July 14) 1937 (c) Helmholz, 

H F Comparison of Mandelic Acid and Sulfanilamide as Urinary Antiseptics. 
JAMA 109 1039 (Sept 25) 1937 (d) Helmholz, H F, and Osterberg, 

A E Rate of Excretion and Bactericidal Power of Sulfanilamide m Urine, 
Proc Staff Meet, Mayo Clin 12 377 (June 16) 1937 (c) Barer, M Typhoid 

Bacilluria Treated with Sulphanilamide, Lancet 2 964 (Oct 23) 1937 (/) 

Helmholz, H F Bactericidal Power of the Urine After the Administration of 
Prontylm by Mouth, Proc Staff Meet, Mayo Clin 12 244 (April 21) 193/ 
(g) Dees, J E, and Colston, J A C The Use of Sulfanilamide in Gonococcic 
Infections, JAMA 108 1855 (May 29) 1937 (/i) Walther, H W E 

Urinary Antisepsis , Historical Review and Present Evaluation, ibid 109 999 
(Sept 25) 1937 (i) Hoerlein, H Development of Chemotherapy for Bacterial 

Diseases, Practitioner 139 635 (Dec ) 1937 

67 Harris, J S, and Klein, J R Acetylation of Sulfanilamide by Lner 
Tissue m Vitro, Proc Soc Exper Biol & Med 38 78 (Feb ) 1938 

68 Helmholz, H F, and Osterberg, A E Tlie Effect of pn of the Uiine 
on Concentration of Free and Conjugated Sulfanilamide Necessary for Bactericidal 
Action, Proc Staff Meet, klayo Chn 12 661 (Oct 20) 1937 
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cubic centimeters to an alkaline unne acts bactencidally Concentrations 
as low as 25 to 30 mg per hundred cubic centimeters when excreted in 
alkaline urine act bactencidally 

The determination of sulfanilamide in biologic mediums was 
stimulated by the detection of the drug in the urine and the blood 
Marshall and his coworkers,®® Kellner and Scudi contributed to the 
advance in the technic of identifying the drug in tissues and secretions 
Marshall and Babbitt reported a method for the determination of 
sulfanilamide m blood and urine based on the diazotization of the para- 
aminobenzenesulfonamide with nitrous acid and the coupling of the 
resulting diazo compound m acid solution with dimethyl-a-naphthylamine 
to produce a purplish red azo dye which can be easily estimated by 
colorimetric comparison 

EFFECT ON EXPERIMENTAL INFECTIONS IN ANIMALS 

Although Domagk demonstrated in 1935 that the original prontosil 
m doses one tenth to one fiftieth of the tolerated amount, given over a 
period of three to five days, protected mice against ten times the lethal 
dose of hemolytic streptococci, the Trefouels, Nitti and Bovet were 
the first to show the activity of sulfanilamide in streptococcic infections 
of mice Mice inoculated intraperitoneally with a strain of hemolytic 
streptococcus isolated in a case of fatal septicemia were treated with 
the hydrochloride of paraammobenzenesulfonamide by mouth for two 
days, the treated mice survived in some instances for more than ten days, 
while the control mice died in less than foity-eight hours Rabbits 
inoculated with a virulent strain of hemolytic streptococcus when given 
the drug by mouth survived from two days to one week longer than the 
controls Goissedet and his coworkers confirmed the finding that the 
antistreptococcic power may exist in a molecule possessing the sulfon- 
amide and amino radicals but not the azo group 

It was soon noted that prolonged survival of all the animals treated 
was rare regardless of the manner in which the drug was administered 

69 Marshall, E K, Jr Determination of Sulfanilamide in Blood and Unne, 
Proc Soc Exper Biol & Med 36 422 (April) 1937 Marshall, E K, Jr , 
Cutting, W C, and Emerson, K, Jr Acetylation of Para-Amino-Benzene- 
Sulfonamide in the Animal Organism, Science 85 202 (Feb 19) 1937 Foot- 
notes 57 and 63 

70 Kellner, K Etude sur Telimmation de la sulfamido-chrysoidme. Thesis, 
Pans, no 652, 1936 

71 Scudi, J V Determination of Sulfanilamide in Biologic Mediums, J 
Biol Chem 122 539 (Jan ) 1938 

72 Marshall, E K , Jr , and Babbitt, D Determination of Sulfanilamide in 
Blood and Urine, J Biol Chem 122 263 (Dec ) 1937 

73 Holman, W L, and Duff, G L Sulfanilamide and Similar Compounds 
in Chemotherap% , Am J M Sc 195 379 (March) 1938 
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Living COCCI were frequently obtained fiom the blood or tissues of 
tieated mice long after the untreated controls had died Furtheimore, 
animals dying after long periods of streptococcic infection frequently 
failed to show the pathologic lesions characteristic of death from stiepto- 
cocci These observations were contrary to the conception of a germi- 
cidal or antiseptic action on the part of the drug Buttle and his 
associates and Proom confirmed the work of the Trefouels and 
further showed that the treatment with sulfanilamide of mice infected 
with hemolytic streptococci and meningococci was more effective than 
that with the original prontosil Standardization of experimental pro- 
cedures with sulfanilamide in animals was advanced by Buttle and 
Whitby 

Colebrook and Kenny m observing the therapeutic effect of 
sulfanilamide on streptococcic septicemia of mice found that with a 
single exception all the controls died after forty-eight hours, while the 
treated animals survived for more than thirty days and only 1 died on 
the thirty-second day The surviving treated mice were killed on the 
thirty-fourth and the thirty-fifth day, and the cultures of the blood were 
found sterile While mtraperitoneal injections of hemolytic streptococci 
have been employed in most of the experimental work, other sites of 
injection have been employed Berger and Schnetz'^® produced strepto- 
coccic abscesses m mice by subcutaneous injection of the organisms 
Administration of prontosil soluble by mouth five houis later with the 
dose repeated up to five days prevented the general spread of infection 
and the establishment of fatal metastases in a majority of mice Long 
and Bliss observed a marked reduction m the growth of hemolytic 
streptococci when various concentrations of sulfanilamide were used 
111 broth cultuie as well as m the presence of 50 per cent noimal horse 
serum broth They noted that some mice, however, died thirty-nine 
days and even sixty-three to one hundred and twenty-eight days after 
treatment was discontinued, although apparently m good health during 
the interval Levaditi and Vaisman repoited mice dying of hemolytic 
stieptococcic infection eighteen to nineteen days after apparent cure 

74 Proom, H Therapeutic Action of /i-Aminobenzenesulphonamide m IMenin- 
gococcal Infection of Mice, Lancet 1 16 (Jan 2) 1937 

75 Buttle, G A H Chemotherapy in Streptococcic Infections, JAMA 
108 747 (Feb 27) 1937 

76 Whitby, L E H (a) Assessment of Efficiency of Chemotherapeutic 
Substances, Practitioner 139 650 (Dec) 1937, (&) An Experimental Assessment 
of the Therapeutic Efficacy of Ammo Compounds with Special Reference to 
/’-Benzylaminobenzenesulfonamide, Lancet 1 1517 (June 26) 1937 

77 Colebrook, L , and Kenny, M (a) Treatment with Prontosil of Puerperal 
Infections Due to Hemolytic Streptococci, Lancet 2 1319 (Dec 5) 1936, (&) foot- 
note 12 c 

78 Berger, W , and Schnetz, H Em Behandlungserfolg bei Aforbus Bang 
mit Prontosil, Med Kim 33 594 (April 30) 1937 



716 


ARCHIVES OF OTOLARYNGOLOGY 


Raiziss, Severac and Moetsch investigated the toxicity of sulfanil- 
amide by using the drug subcutaneously in mice, intravenously in rats 
and rabbits and orally in rabbits The maximum tolerated dose (admin- 
istered subcutaneously) for mice was found to he between 2 and 2 5 Gm 
per kilogram of body weight The maximum tolerated dose (admin- 
istered intravenously) for rabbits and rats could not be determined 
because of the limited solubility of sulfanilamide, but rats tolerated 
0 4 Gm per kilogram of body weight and rabbits 0 2 Gm Oral admin- 
istration of sulfanilamide in doses of 2 Gm pei kilogram of body weight 
was fatal in 50 per cent of rabbits , 2 5 Gm was lethal, but 1 5 Gm was 
tolerated by 94 per cent of rabbits The investigators concluded that 
one-fourth the maximum tolerated dose is necessary to produce a cura- 
tive effect m mice infected with a very virulent strain of beta hemolytic 
streptococci Rosenthal found that no symptoms were produced 
when sulfanilamide was administered to mice in doses of 1 Gm per 
kilogram of body weight twice a day for two days, followed by 0 5 
Gm per kilogram twice a day for three days A 50 per cent increase 
of the dose over similar periods produced loss of weight but no deaths 
A mortality of 50 per cent occurred when an increase to 2 Gm per 
kilogram was employed in the first period and to 1 Gm per kilogram 
in the second period 

The work of Gay and Clark has been previously described as 
demonstrating the effectiveness of sulfanilamide in experimental empy- 
ema in the rabbit Kolmer, Brown and Raiziss reported the thera- 
peutic effect of sulfanilamide in experimental infections of the skin and 
the joints in rabbits Numerous workers became concerned with 

79 Raiziss, G W , Severac, M , and Moetsch, J C Chemotherapeutic Studies 
of SulfaTnid}d (Para-Ammo-Benzene-Sulfonamide) in Experimental Beta-Hemo- 
bdic Streptococcic Infection, J Oiemotherapy 14 1 (April) 1937 

79a Rosenthal, S M Studies in Chemotherapy II Chemotherapy of Experi- 
mental Pneumococcus Infections, Pub Health Rep 52 48 (Jan 8) 1937 

80 Kolmer, J A , Brown, H, and Raiziss, G W Chemotherapy of Experi- 
mental Streptococcus Infections of Rabbits with Special Reference to Pyridine 
Compounds and Prontosil Soluble, J Pharmacol & Exper Therap 61 253 (Nov ) 
1937 

81 (a) Schwentker, F F , and others Us? of Para-Amino-Benzene-Sulphon- 

amide or Its Derivatives in Treatment of Beta Hemolytic Streptococcic Meningitis, 
Bull Johns Hopkins Hosp 60 297 (April) 1937 (6) Girard, A , Ray, A, and 

Richard, G Antimicrobial Action of Some Aromatic Compounds, Nature, 
London 140 283 (Aug 14) 1937 (c) Nitti, F, and Bovet, D La chimiotherapie 

des infections microbiennes et les nouveaux essais de traitement et de prevention 
des streptococcies, Re\ d’lmmunol 2 450, 1936, (d) Les septicemies streptococ- 
ciques experimentales et leur traitement par le /'-amino-phen\lsulf amide, Compt 
rend Acad d sc 202 1221, 1936 (c) Gray, W H , Buttle, G A H , and 

Stephenson, D Deruatues of />-Aminobenzenesulfonamide in the Treatment of 
Streptococcal Infection in Mice, Biochem J 31 724 (Maj ) 1937 (/) Chemo- 


(Footnotc continued on next page) 
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iinestigations of streptococcic infections in animals and the response to 
sulfanilamide therap} While the beta hemolytic streptococcus was 
found particulaih susceptible to the sulfanilamide group of compounds, 
the streptococci of tlie I-^nceficld group A were thought to be almost 
exclusnely susceptible Long and Bliss found that the Lancefield 
groups A and B were susceptible to sulfanilamide but noted that the 
drug was inelTcctue against the Lancefield group D beta hemolytic 
streptococci Seastone found that guinea pigs inoculated with Lance- 
fields group C heniohtic sticptococci were protected b} adequate doses 
of sulfanilamide 

Finklestone-vSa} Iiss Paine and Patrick"'’ found that the bacterio- 
static action of sulfanilamide on hemol}tic streptococci is preceded by 
a phase of stimulation of growth This stimulation is more conspicuous 
in young cultuics than in cultures that have passed through the loga- 
rithmic phase of growth The} found also that sulfanilamide is more 
soluble m the fatt} en\elop which can be separated from hemolytic 
streptococci than in aqueous solution Sulfanilamide has consistently 
failed to be cffcctue against alpha hemol}tic streptococci (Streptococcus 
Mridans) Welch * considers this noteworthy since it has been estab- 
lished that neoarsphcnamine which has a demonstrable action on certain 
streptococci in blood, is also w ithout effect on Str viridans 

While clinical use of sulfanilamide in staph} lococcic infections has 
bad disappointing results Domagk obtained favorable results in acute 
spreading infections in rabbits, and the first mention of the sulfanil- 
amide group of drugs in medical literature w’as that of Foerster,^® w^ho 
reported that prontosil soluble (streptozon) had shown a marked chemo- 
therapeutic effect on a bo} suffering from a generalized staphylococcic 
infection Helmholz show ed that sulfanilamide in concentrations 
easily obtainable by oral administration rendered the urine bactericidal 
for Staphylococcus aureus 

The effect of sulfanilamide on pneumococcic infections has received 
much attention, but m general the experimental results in animals have 
been better than the results of the clinical application of the drug in 

therap\ m Streptococcic Infections, editorial, JAMA 108 48 (Jan 2) 1937 
( 9 ) Peters, B A, and Ha\ard, R V' Chemotherapy of Streptococcal Infec- 
tions with /)-Benz}lamino-Benzene-Sulfonamide, Lancet 1 1273 (^May 29) 1937 
(/i) De, S P, and Basu, U P Action of )>-Amino Benzene Sulphonamide 
Against Streptococcic Infections m Mice, Indian J III. Research 25 465 (Oct ) 
1937 ( 1 ) Buttle and others 

82 Bliss, E A , and Long, P H Failure of Para-Aminobenzenesulfonamide 
Therapy in Urinary Tract Infections Due to Group D (Lancefield) Beta Hemo- 
b'tic Streptococci, New England J Med 217.1 (July 1) 1937 

83 Seastone, C V Effect of Sulfanilamide on Group C Hemohdic Strepto- 
coccic Infections, J Immunol 33 403 (Nov ) 1937 
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man Domagk®^ had reported the partial effectiveness of the original 
prontosil and prontosil soluble on the type III pneumococcus but 
regarded the drugs as of little value in treating infection caused by 
type I and type II pneumococci He later found sulfanilamide more 
effective in pneumococcic infections than the original prontosil, and this 
opinion was supported by Colebrook and Kenny and Cooper, Gross 
and Mellon Horlem,®®'^ in reviewing Domagk’s work, asserted that 
the compound was effective against infections with type III pneumo- 
cocci but failed to publish in detail his experimental results leading to 
this conclusion Rosenthal showed that sulfanilamide used thera- 
peutically prolonged the lives of mice infected with ten to one hundred 
times the minimum lethal dose of types I, II and III pneumococci 
Cooper, Gross and Mellon,^® independently, made a similar finding 
concerning infections with type III pneumococci but noted that the 
drug was not as effective in its action as m the case of streptococcic 
and memngococcic infections They felt that their experiments, how- 
ever, justified the use of the drug in treating human beings infected 
with type III pneumococci Nitti, Bovet and Depierre found a 
direct inhibitory action of sulfanilamide on pneumococci m vitro But- 
tle, Parish, McLeod and Stephenson were unable to demonstrate any 
significant protective action on mice infected with pneumococci of types I 
and II, whereas Rosenthal obtained protection for experimental ani- 
mals against all three fixed types 

Gross and Cooper recalled the lack of parallelism between piieu- 
mococcic septicemia in mice and pneumonia in man, and this led to 
the choice of experimental pneumococcic pneumonia in rats as a closer 
approximation to human pneumonia Rats were infected mtra- 

84 Domagk, G Chemotherapie der baktenellen Infektionen, Jahrb d angew 
Chem 48 657, 1935, Chemotherapie die Streptokokken-Infektionen, Khn Wchn- 
schr 15 1585 (Oct 31) 1936, footnote 11 

85 Domagk, G Weitere Untersuchungen uber die chemotherapeutische 
Wirkung sulfonamidhaltiger Verbmdung bei bactenellen Infektionen, Khn Wchn- 
schr 16 1412 (Oct 9) 1937 

85a Horlein, H Chemotherapy of Infectious Diseases Caused by Protozoa 
and Bacteria, Proc .Roy Soc Med 29 313 (Feb ) ) 1936 

86 (a) Rosenthal, S M Chemotherapy of Certain Infections with Sulf- 

anilamide and Related Compounds, M Ann District of Columbia 6 337 (Dec ) 
1937 (b) Rosenthal, Bauer and Branham 

87 Nitti, F , Bovet, D , and Depierre, F Action des derives du p-amino- 
phenylsulfamide (1162 F) sur les streptocoques hemolj'tiques in vitro, Compt rend 
Soc de biol 124 16, 1937 

88 Buttle, G A H , Parish, H J , McLeod, M, and Stephenson, D The 
Chemotherapj of Typhoid and Some Other Non-Streptococcal Infections in Mice, 
Lancet 1 681 (March 20) 1937 

89 Footnote deleted 

90 Gross, P , and Cooper, F B p-Aminobenzenesulfonamide and Antipneu- 
mococcal Serum Therapj in Type I Pneumococcal Infections of Rats, Proc Soc 
Expcr Biol &.Med 3G 535 (Ma>) 1937 
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bioncliiall} with t}pe I (Neufcld) pneumococci The moitahty w^as 
leduced fiom 93 pei cent m the contiol gioup to 21 pei cent in the 
gioups treated with seium oi sulfanilamide and to 14 per cent in the 
gioup ticated with both scium and the duig Since the best therapeutic 
icsults weie obtained b} using a combination of seium and drug, Cooper 
and Gi oss assumed that the tw’o methods of treatment w^ei e syner- 
gistic They found sulfanilamide w'as at least as effective as specific 
antiseium in the treatment of pneumonia caused by infection wuth type 
11 pneumococci The combination of sulfanilamide and serum was 
no more effectne than sulfanilamide alone Contrar}- to the observa- 
tions in rabbits (Locke and Mellon), m lats vitamin C alone or m any 
combination tried was ineffective Gioss and Coopei pioduced pneu- 
monia m rats by intratiacheal infection wuth t}pe III pneumococci and 
found a moilality of 85 7 pci cent in the untreated group while the 
moilalit} in the lats ticated with sulfanilamide w^as 23 1 pel cent 
Buttle and his associates emphasized that the protection against pneu- 
mococci with sulfanilamide was m no instance compaiable to that 
obtained m hemolytic stieptococcic and menmgococcic infections 

Kreidler concluded that if sulfanilamide is gnen orally to rabbits 
in adequate doses early m the course of experimental dermal infection 
with Pneumococcus t}pe I the drug eliminates the micro-organisms 
from the blood stream, reduces the fever, cures the local lesion and 
faAors recovery in most of the treated animals Branham and Rosen- 
thal on the basis of experiments on mice, found that therapy wdiich 
combined the use of serum and sulfanilamide, on the wdiole, yielded 
better results m pneumococcic infections than therapy wutli either alone 
Schmidt expressed the belief that the w^ork of Rosenthal and 
Cooper. Gross and Mellon^® justifies the use of sulfanilamide m ti eat- 
ing infections wnth other t 3 'pes of pneumococci — IV to XXXII — and 
particularly those types for wdnch potent antiseiums are not readily 
available Schmidt’s experiments demonstrated that sulfanilamide is 

91 Cooper, F B , and Gross, P Sulfanilamide, Antipneumococcus Serum 
and Vitamin C Therapy in Type II Pneumococcal Pneumonia of Rats, Proc Soc 
Exper Biol & Med 36 774 (June) 1937 

92 Gross, P , and Cooper, F B Efficacy of /»-Aminobenzenesulfonamide in 
Experimental Type III Pneumococcus Pneumonia in Rats, Proc Soc Exper Biol 
& Med 36 225 (April) 1937 

93 Kreidler, W A Treatment of Pneumococcal Infections in Rabbits with 
Sulfanilamide, Proc Soc Exper Biol & Med 37 146 (Oct ) 1937 

94 Branham, S E , and Rosenthal, S M Studies in Chemotherapy V Sulf- 
anilamide, Serum, and Combined Drug and Serum Therapy m Experimental Menin- 
gococcus and Pneumococcus Infections m Mice, Pub Health Rep 52 685 (May 
28) 1937 

95 Schmidt, L H Use of Sulfanilamide in the Treatment of Type XIV 
Pneumococcus Infections in Mice, Proc Soc Exper Biol & Med 37 205 (Oct ) 
1937 
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effective as a therapeutic agent for the treatment of mice infected with 
type XIV pneumococci Whitby found m the treatment of mice 
infected with type I pneumococci that the effectiveness of sulfanilamide 
was surpassed by two diaminoanihde compounds Rosenthal,®^ as men- 
tioned previously, stated that the bacteriostatic and bactencidal action 
of sulfanilamide on pneumococci m vitro is adequate to explain its 
chemotherapeutic effect on animals 

Buttle first demonstrated the protective and curative properties 
of sulfanilamide against meningococcic infections m mice Proom 
concluded that sulfanilamide was equally effective against group I and 
group II meningococci but noted a much lower degree of protection if 
the administration of the drug was delayed for a few hours The 
early oral administration of the drug prevented the development of 
septicemia and death in mice infected with meningococci He advised 
the prophylactic use of sulfanilamide in meningococcic epidemics, since 
in man, the spread of infection from the nasopharynx to the meninges 
IS most probably via the blood stream Rosenthal, Bauer and Branham 
found that disulfanilamide (sulfamlylsulfanilamide, paraammobenzene- 
sulfonylparaaaminobenzenesulfonamide) administered subcutaneously 
was more effective than sulfanilamide, but they were able to confirm 
Proom’s findings Neter®® demonstrated a bacteiiostatic effect of 
sulfanilamide on meningococci present in spinal fluid obtained fioin 
patients with meningococcic meningitis Levaditi and Vaisman found 
that sulfanilamide was curative in experimental infections induced by 
meningococci (types A, B, and C) in mucin Whitby found sulfon- 
anilide tartrate as effective as sulfanilamide in experimental meningo- 
coccic infections 

Buttle reported the protection of mice against multiple lethal doses 
of Bacterium typhosum and Bacterium paratyphosum B with sulfanil- 
amide There was also some degree of protection against Bacterium 
aertrycke, Friedlander’s bacillus, Pasteurella pseudotuberculosis and 
Pasteurella septica In no instance, however, were the results of the 
treatment as satisfactory as in hemolytic streptococcic and meningococcic 
infections Helmholz showed that with sulfanilamide in concen- 
trations easily obtainable by oral administration the urine is rendered 
bactericidal for Esch coli, Aerobacter aerogenes and organisms of the 
proteus and Pseudomonas groups The drug was strikingly ineffective 
against infections with Str faecalis Albright, Dienes and Sulkowitch 

96 Neter, E Bacteriostatic Action of Sulfanilamide upon Meningococcus in 
Spinal Fluid, Proc Soc Exper Biol & Med 38 37 (Feb ) 1938 

97 Levaditi, C , and Vaisman, A Chimiotherapie de I’lnfection meningococci- 
que experimentale de la souns, Compt rend Soc de biol 125 604, 1937 

98 Albright, F , Dienes, L , and Sulkowitch, H W Pyelonephritis with 
Nephrocalcinosis Caused bv Haemophilus Influenzae and Alleviated by Sulf- 
anilamide Report of Two Cases, JAMA 110 257 (Jan 29) 1938 
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found that sulfanilcinnde Ihciap} piomptly eliminated Haemophilus 
influen/ae fiom the mine Rosenthal demonstiated the lack of effect 
of sulfanilamide upon the giowth of Staphylococcus albus and Esch 
coll Nitti. Bo\ct and Dcpiciic, Levaditi and Long and Bliss 
liaAC sho^\n that the diug is ineffective against the Salmonella types 
Bliss and Long.'*^ honc\ci, piotected mice against inti apei itoneal injec- 
tions of Clostiidium nclchii In picMousl} admmisteimg sulfanilamide 
by the same loutc Campbell found no evidence that sulfanilamide 
has an effect on expciimental s}philis m the labbit Rich and Folhs 
have described an mhibitoiy effect of the diug on the development of 
experimental tubeiculosis m the guinea pig Negatne results were 
obtained on mice nith Ti}panosoma cquipeidum and on canaiies with 
a\ lan malai la 

It IS of some interest that the effect of sulfanilamide on the metab- 
olism of bacteiia nas studied by Ban on and Jacobs Since the 
oxidized foims (the oiiginal piontosil and prontosil soluble) were found 
de^old of bactciicidal piopeities, it has been assumed that these drugs 
become actnc by then i eduction in the animal body Barron and 
Jacobs found that the original piontosil had no effect on the metabolism 
of hemohtic stieptococci, Bacillus coli. Friedlandei’s bacillus or gono- 
cocci Sulfanilamide had a slight inhibitory effect on the oxidation of 
dextiose bv hemol3tic streptococci and on the oxidation of dextrose and 
lactate b} Fiiedlander’s bacillus 

CLINICAL OBSERtATIONS AND DOSAGE 

Long and Bliss at first concluded from then experimental and 
clinical obserAations on the treatment of streptococcic infections that 
about forty-eight houis is lequired befoie maximum therapeutic effects 
can be obtained with sulfanilamide oi its denvatives Because of this 
time factor, the} lecommended that treatment be instituted immediately 
in infections due to hemolytic stieptococci They also observed that 
sti iking lesults could not be expected for patients with far advanced 
infections oi foi those alieady moiibund They were comnneed that 
^Mth hemolytic sti eptococcic meningitis, peritonitis or septicemia or with 
meningococcic meningitis or septicemia the giavity of the prognosis 

99 (a) Long, P H, and Bliss, E A Observations on Experimental and 

Clinical Use of Sulfanilamide in Treatment of Certain Infections, Canad M A J 
37 457 (Nov) 1937 (b) Bliss and Long=4 

100 Campbell, AD A Note on the Failure of Sulfanilamide to Affect 
Syphilis in the Babbit, Am J Syph , Conor & Yen Dis 21 524 (Sept) 1937 

101 Rich, A R , and Folhs, R H Jr The Inhibitory Effect of Sulfanilamide 
on the Development of Experimental Tuberculosis in the Guinea Pig, Bull Johns 
Hopkins Hosp 62 77 (Jan ) 1938 

102 Barron, ESC and Jacobs, H R Effect of Prontosil and Prontyhn 
on Metabolism of Bacteria, Proc Soc Exper Biol & Med 37 10 (Oct ) 1937 
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warranted a disregard of all possible toxic effects of sulfanilamide in 
an attempt to control the infections as rapidly as possible For patients 
weighing 100 pounds (45 Kg ) or more, an initial dose of from ten to 
sixteen 5 grain (0 32 Gm ) tablets was employed , the initial dose was 
intended to give a concentration of sulfanilamide in the blood of about 
10 mg per hundred cubic centimeters within four hours To maintain 
this level, three 5 gram (0 32 Gm ) tablets were administered every four 
hours Patients weighing from 50 to 90 pounds (23 to 41 Kg ) were 
given an initial dose of six to ten 5 gram (0 32 Gm ) tablets, followed 
by two or three 5 gram (0 32 Gm ) tablets every four hours Foi 
children weighing from 25 to 50 pounds (11 to 23 Kg) four to six 
5 gram (0 32 Gm ) tablets were used an as initial dose and one or two 
5 gram (0 32 Gm ) tablets employed every four hours as a maintenance 
dose The maintenance dose may vary widely owing to the different 
rates of excretion in various persons 

In man, the absorption of sulfanilamide is apparently complete from 
the gastrointestinal tract m four hours This is the basis for the selec- 
tion of a four hour interval for maintenance doses Subcutaneous 
administration of sulfanilamide is not followed by a higher concentra- 
tion m the blood than is oral administration, so that parenteral admin- 
istration is necessary only when the patient is nauseated or unconscious 
or fails to show a concentration of sulfanilamide in the blood of 8 to 
10 mg per hundred cubic centimeters because of faulty absorption For 
parenteral use, the required amount of sterile physiologic solution of 
sodium chloride is brought to the boiling point, and when boiling 
ceases 0 8 to 1 Gm of sulfanilamide is added for each hundred cubic 
centimeters of saline solution The solution is agitated to facilitate solu- 
tion of the sulfanilamide, cooled to 37 C and administered by hypo- 
dermoclysis Long and Bliss recommended that for adults the initial 
hypodermoclysis should consist of 500 cc of a 1 per cent solution, 
followed by 300 cc at eight hour intervals during the first twenty-four 
hours Persons weighing from 50 to 90 pounds (23 to 41 Kg ) received 
200 to 400 cc as an initial dose, followed by 200 cc at eight hour 
intervals An initial dose of 100 to 300 cc was administered to chil- 
dren weighing from 25 to 50 pounds (11 to 23 Kg) followed by 100 
to 200 cc of the solution at eight hour intervals The authors recom- 
mended that babies receive a total of 1 Gm of sulfanilamide per 10 
pounds (4,540 Gm ) of bod)'^ weight during the first twenty-four houis 
In most instances, because of the rapid absorption of sulfanilamide 
from the intestinal tract it would seem that intravenous injection of the 
drug IS unnecessar}’- 

In infections of the meninges, intrathecal use of the drug has been 
ad\ocated Sulfanilamide is not iiritating to the meninges and may 
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be administciecl accoi cling to tlic technic employed foi giving antiseiums 
by this ionic Since the chug is piesent in the ceiebiospinal fluid 
within a few houis of administiation b} mouth and in concentiation 
onl} slightl} lowei than that m the blood, the necessity foi intiathecal 
aclministialion is inficc|uent Foi intiathecal use, a concentiation of 
0 8 to 10 pci cent in physiologic solution of sodium chloiide is used 
Aftei piehminan spinal dunnage, 15 to 25 cc of this solution, at body 
tempcratui c, is pcimittcd to flow' into the spinal canal by gravity 
Positnc piessurc should nccei be cmplo 3 'ed, and the amount of sulfanil- 
amide solution used should be 5 to 10 cc less tliaii the amount of 
ceiebiospinal fluid withdiawn 

As has been the case with most new theiapeutic agents, overdosage 
has led to unnccessaiy side etTccts Long and Bliss found that 
moderately scicre slicptococcic infections in adults may be controlled 
by administering thiec 5 gram (0 32 Gm ) tablets of sulfanilamide at 
tour hour inteivals, while mild sti eptococcic infections may be controlled 
with one or two 5 giain (0 32 Gm ) tablets at foui hom intervals 
The amount of sulfanilamide should be deci eased as soon as definite 
clinical impiovemcnt is noted Inci eased doses should follow the 
absence of clinical improvement or the lecuiience of the infection 

Schwentker, Clason, Moigan, Lindsay and Long®^" legarded pioii- 
tosil soluble as unsuitable for intiaspinal injection because it was 
definitely initating to the meninges and fiequently caused a marked 
cellular reaction wnth a distinct elevation of tempeiature They lecom- 
mended surgical proceduies to eradicate septic foci in cases of sti ep- 
tococcic meningitis as an adjunct to specific theiapy, but since the 
patients are poor surgical risks they felt that extensive surgical inter- 
vention should not be lesoited to until the infection has been brought 
undei control by the specific therapy Ballenger, Elder and McDon- 
ald have suggested the use of artificial fever to supplement the use 
of a chemical agent after then excellent results m cases of resistant 
gonococcic infection Then patients chosen for thermochemo theiapy 
weie persons wdio failed to lespond to aitificial fever oi whom sulf- 
anilamide failed to benefit 

Basman and Perley emphasized the fact that one cannot lely on 
oral administi ation alone in treating very sick infants They recom- 
mended supportive tieatment m addition to sulfanilamide, suggesting 
isotonic sodium lactate, to relieve severe acidosis, lactate-Ringer and 
dextiose solutions, to relieve or prevent dehydration, and blood transfu- 

103 Ballenger, E G , Elder, O F , and McDonald, H P Sulfanilamide and 
Thermotherapy in Gonococcic Infections Preliminary Report, JAMA 109 
1037 (Sept 25) 1937 

104 Basman, J , and Perley, A M Report of Patients Treated with Sulf- 
anilamide at the St Louis Children’s Hospital, J Pediat 11 212 (Aug ) 1937 
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sions They investigated the solubility of crystalline sulfanilamide in 
Ringer’s solution, lactate-Ringer solution, molar solution of racemic 
sodium lactate and 10 per cent dextrose solution Solutions of 025, 
0 5, 0 75 and 1 pei cent sulfanilamide weie made in each of these solu- 
tions, heated one-half hour in a boiling water bath and allowed to cool 
All the solutions remained clear, and no change in hydrogen ion con- 
centration was detectable in the isotonic solutions of sodium lactate 
or lactate-Ringer solution Long and Bliss have suggested that in 
cases of severe infection in which the immediate prognosis is grave 
both parenteral and oral administration of sulfanilamide may be used 
For moderately seveie infections either parenteral or oral administration 
may be employed For mild or relatively chionic streptococcic infec- 
tions, oral administration alone is adequate and fiequently one-half to 
two-thirds the estimated dose is effective 

TOXIC MANIFESTATIONS 

Reports of toxicity for expenmental animals began to appeal soon 
after the intioduction of sulfanilamide and related compounds as chemo- 
therapeutic agents The reports of deleterious effects in man and an 
increasing airay of side effects have become so numerous as to out- 
number case reports and peihaps result in overemphasis Domagk^^ 
reported that mice and dogs tolerate 0 5 Gm of the original prontosil 
given orally, while cats tolerate only 0 2 Gm per kilogram of body 
weight, the urine of dogs which weie given varying amounts of the 
same drug over a period of fourteen days showed no led or white cells 
or casts Buttle, Gray and Stephenson found the original prontosil 
innocuous for mice when oral doses of 0 6 Gm per kilogram of body 
weight were used , largei doses, 1 25 and 5 Gm pei kilogram, proved 
fatal to the majority of mice The experimenters gave sulfanilamide 
orally to mice and found that oral administration of 2 5 Gm per kilo- 
gram vas well tolerated but that 5 Gm per kilogram killed 2 to 6 
mice and 10 Gm killed every mouse The Trefouels, Nitti and 
Bovet found sulfanilamide to possess negligible toxicity for animals, 
a finding corroborated by Bloch-Michel Proom,’’^ using sulfanilamide 
in experimental work on animals, found it toxic when used intraperi- 
toneally but administered it satisfactorily by mouth and subcutaneously 
Whitby and Halpern and Mayer observed toxic properties, and 
the latter noted an effect on the nervous system In cases of acute 
poisoning. Hawking found involvement of the central nervous sys- 
tem but the other organs presented no demonstrable change , large doses 

105 Long and Bliss (footnotes 46a and 99a) 

106 Trefouel, Trefouel, Nitti and Bo\et (footnotes 12a and S6&) 

107 Halpern, B N , and Mayer, R L Toxicite experimentale comparee de 
quelques substances antistreptococciques, Presse med 45 747 (May 19) 1937 
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m the pciiloncal caMl} had no nutating etTect Rosenthal lepoited 
6 Gm pel kilogiain of bod^ eight given subcutaneously in olive oil 
to mice as the fatal dose Two gianis pei kilogiam pioduced spastic 
mo\ements of the cxticmities, flexion of the spine, excitability and 
mcooidination. vhich disappeaied aflci twelve houis 

Raiziss. Sevciac and Moetsch found that mice toleiated well 
subcutaneous doses of 1 to 2 Gm pci kilogiam of body weight, while 
2 5 to 3 Gm pio\ed a fatal dose Hagcman gave mice large paien- 
teial doses of sulfanilamide ovei a pciiod of fouiteen days, and at the 
end of that time 1 of the suivivmg animals was killed Of the remain- 
ing mice, 1 vas killed each week thcieaftei The diug m laige doses 
Mas not veil tolerated, pioducing unsteadiness, mcooidination, paralysis, 
acute anterioi flexion of the spine, spastic extension of the legs, pios- 
tration, convulsions and sometimes death When smaller doses were 
given, such symptoms wcic tiansient, coming on one-half to one hour 
after injection and disappcaimg in twelve to eighteen hours Sulf- 
anilamide suspended in saline solution \vhen injected mtiaperitoneally 
into mice pioduced a fibioblaslic foieign body leaction, with ciystals 
scattered thiough the aiea of icaction, these aieas appeared as mill<y 
white spots on the surfaces of the livei, spleen and peiitoneum The 
liver and kidnc}s howcvei, piesented no pathologic change Hemosid- 
erin, in vaijung amounts, uas found adjacent to the malpighian bodies, 
and the hemosideim was roughly piopoitional to the size of the fatal 
dose and the duiation of life after the onset of exposure A greater 
incidence of eosinophils was noted in the bone mairow of the animals 
exposed to sulfanilamide Bailow found the 50 per cent oral minimum 
lethal dose foi sulfanilamide given in suspension m acacia was 6 25 
Gm per kilogiam of body iveight foi mice, the minimum lethal dose 
for sulfanilamide given by the subcutaneous route was found to be 2 75 
to 4 Gm per kilogram of body weight for mice 

Ceitam toxic manifestations with full doses of sulfanilamide or 
1 elated compounds have been lecognized since then first clinical use 
Weakness, dizziness, tinnitus, lassitude, anoiexia, general malaise, 
nausea, cyanosis, acidosis, sulfhemoglobinemia and fever were com- 
monly encounteied, but it was generally considered unnecessary to 
discontinue the chug when the milder symptoms appeared Death fol- 
lowing administration of sulfanilamide has been repeatedly lepoited m 
the liteiatuie Fiost^^° repoited a case of sulfhemoglobinemia result- 

108 Hageman, P O Toxicity of Sulfanilamide A Study of the Patho- 
logical Lesions in White Mice, Proc Soc Exper Biol & Med 37 119 (Oct) 1937 

109 Barlow, O W Relative Toxicities and Therapeutic Values of Three 
Chemotherapeutic Agents of Sulphonamide Type, Proc Soc Exper Biol & Med 
37 315 (Nov) 1937 

110 Frost, L B D Sulfhemoglobinemia Following Antistreptococcal Therapy, 
Lancet 1 510 (Feb 27) 1937 
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ing m death Borst Young, Model, Schwartz, Garvin and 
Koletsky and Berg and Holtzman reported deaths due to agranu- 
locytosis O’Connell reported a patient dying of edema of the glottis 
and agranulocytosis after receiving’ 365 grains (23 65 Gm ) of sulf- 
anilamide in a period of seven days, but more of the drug may have 
been taken unofficially Granulocytopenia following sulfanilamide 
therapy was reported by McIntosh, Wilcox and Wright and Mitchell 
and Trachsler Leukopenia due to sulfanilamide has been reported 
by Mossel,^^® Plumer,^^® Trumper and Bigler, Clifton and Wer- 
ner Bigler found that sulfanilamide never increased the leuko- 
cyte count, while a depression of the white blood cells was common, 
there being a marked absolute reduction of all the cellular elements 
without any characteristic relative change m the proportion of the 
different white blood cells as studied by the Schilling count 

Harvey and Janeway reported 3 cases m which acute hemolytic 
anemia developed during the administration of the drug, all 3 patients 
recovered promptly after blood transfusions Anemia, with the appear- 
ance of nucleated led blood cells, polychromasia and moderate anisoc}'- 

111 Borst, J G G Death from Agranulocytosis After Treatment with 
Prontosil FIa\um, Lancet 1 1519 (June 26) 1937 

112 Young, C J Agranulocytosis and Para-Aminobenzenesulphonamide, 
Brit M J 2 105 (July 17) 1937 

113 Model, A Agranulocytosis and Para-Amino-Benzene-Sulfonamide, Brit 
M J 2 295 (Aug 7) 1937 

114 Schwartz, W F , Garvin, C F, and Koletsky, S Fatal Granulocytopenia 
from Sulfanilamide, JAMA 110 368 (Jan 29) 1938 

115 Berg, S, and Holtzman, M Fatal Granulocytopenia Following Sulf- 
anilamide Therapy, JAMA 110 370 (Jan 29) 1938 

116 O’Connell, J T Sulfanilamide Poisoning Report of Fatal Case, U S 
Xav M Bull 36 61 (Jan ) 1938 

117 McIntosh, R, Wilcox, D A, and Wright, F H Results of Sulf- 
anilamide Treatment at the Babies Hospital, New York City% J Pediat 11 167 
(Aug ) 1937 

118 klitchell, A G, and Trachsler, W H Report on the Use of Sulf- 
anilamide and Its Dernatnes at the Children’s Hospital Cincinnati, J Pediat 
11 183 (Aug) 1937 

119 Mossell, B F Studies on the Use of Prontylin in Rheumatic Fever, 
New England J Med 216 487 (IMarch 18) 1937 

120 Plumer, H E Prontylin and Prontosil, New' England J Med 216 711 
(April 22) 1937 

121 Trumper, A Prontylin and Prontosil, New England J Med 216 857 
(May 13) 1937 

122 Bigler, J A Blood Cell Response to Sulfanilamide Therapy', Ann 
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tosis, as the lesult of ticatment with sulfanilamide was lepoited by 
Weinbeig, Mellon and Shinn KohiM-^ leported the occurrence of 
acute liemolytic anemia dm mg tieatment with the ding Cyanosis 
following administiation of sulfanilamide was noted by Colebiook and 
Kcnii},’"*^ lianc} and Janeway and i\farshall and WalzP^^ Tar- 
bell^"''’ desciibcd cyanosis with fc\ei in a patient wnth diarrhea fol- 
lowing sulfanilamide thciap} 

Colebiook and Kenny icpoiicd the occuiience of cyanosis and 
siilfhcmoglobincmia m 3 patients ticated with the oiiginal prontosil 
All these patients had taken magnesium sulfate Paton and Eaton 
found tliat in most peisons the administiation of magnesium sulfate 
simultaneously with, or within tw'o oi thiee days pieceding, the admin- 
istration of sulfanilamide gives use to sulfhemoglobinemia They 
found the lemoval of sulf hemoglobin fiom the blood to be much slowei 
than the remoial of nicthcmoglobm The formei could be detected 
Six weeks aftei the administiation of sulfanilamide ceased, while met- 
hemoglobin disappeared in about tw'-enty-foui hours They felt that the 
detection of sulfhemoglobinemia is moie accuiately made by spectroscopic 
examination of the blood than b}'’ the clinical obseivation of cyanosis 
and recommended blood tiansfusion if the patient’s life is endangered, 
Since oxygen, although of some value in methemoglobinemia, is of no 
value in cases of seveie sulfhemoglobinemia Archei and Discombe^^® 
found that any tieatment producing a liquid stool accelerates the 
formation of sulfhemoglobinemia The combination of hemoglobin with 
the hydrogen sulfide absoibed fiom the intestinal tract lesults in intra- 
corpuscular sulfhemoglobinemia, the reaction is catalyzed by the drug 
circulating in the blood Puigation diminishes the normal absorption of 
protein pioducts of digestion in the small intestine, lesultmg in increased 
putief action in the colon and a pioduction of hydiogen sulfide in gieat 
excess Aichei and Discombe stated that the development of sulf- 
heinoglobmemia can be prevented oi delayed by cleansing the colon 
wnth enemas befoie tieatment is staited, by using a low lesidue diet of 
adequate caloric value, by eliminating eggs fiom the diet and by giving 
legulai laige doses of liquid petiolatiim 

124 Kohn, S E Acute Hemolytic Anemia During Treatment with Sulf- 
anilamide, J A M A 109 105 (Sept 25) 1937 

125 Marshall, E K , Jr , and Walzl, E M Cyanosis from Sulfanilamide, 
Bull Johns Hopkins Hosp 61 140 (Aug ) 1937 

126 Tarbell, H A Sulfanilamide Must Be Used with Care Case Report, 

J M Soc New Jersey 34 506 (Aug ) 1937 

127 Paton, J P J , and Eaton, J C Sulfhemoglobinemia and Methemo- 
globinemia Following Administration of p-AmmobenzenesuUonamide, Lancet 1 
H59 (May IS) 1937 

128 Archer, H E , and Discombe, G Sulfhemoglobinemia Its Cause and 
Prevention, with Especial Refeience to Treatment with Sulfanilamide, Lancet 2 
432 (Aug 21) 1937 
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Colebrook and Kenny and Whitby noted the occurrence of 
sulfhemoglobineniia Discombe observed sulfhemoglobmemia m 6 
of 7 patients receiving over 5 Gm of the drug, association with mag- 
nesium sulfate was shown in all 6 cases, and in 1 the salt was merely 
used as a skin dressing Colebrook and Purdie in examining the 
blood of 53 patients with cyanosis following sulfanilamide therapy found 
sulfhemoglobmemia in 13, methemoglobinemia in 24 and both in 8 
Methemoglobinemia following administration of sulfanilamide was con- 
sidered and reported by Dees and Colston,®®^ Paton and Eaton,^^' 
Kenny and Hageman Bensley and Ross demonstrated that 
methemoglobinemia is not necessarily related to the amount of the 
dose of sulfanilamide, and that m some cases anoxemia may be aggra- 
vated by anemia or methemoglobinemia Mull and Smith described 
a patient who suffered not onty a sharp drop in the oxygen content of 
the blood but also a distinct fall in the capacity of the blood for absorb- 
ing oxygen The blood showed a peculiar color when aerated, nevei 
attaining the bright red of normal oxygenated blood Marshall and 
Walzl found that clinical cyanosis does not necessarily involve a 
decrease in oxygen-carrying capacity of the blood or the presence of 
nonfunctional iron pigment and stated that a black oxidation product 
of the drug stained the erythrocytes 

The occurrence of acidosis during sulfanilamide therapy has been 
discussed at length by Southworth,’^®® Dees and Colston and Harvey 
and Janeway Borst reported the occurrence of thrombopenic 
purpura following sulfanilamide therapy Schonberg observed pui- 
puiic and scarlatmiform eruption m 1 case m which one 5 gram 

129 Discombe, G Sulfhemoglobmemia Following Sulfanilamide Treatment, 
Lancet 1 626 (March 13) 1937 

130 Colebrook, L , and Purdie, A W Treatment of One Hundred and Six 
Cases of Puerperal Fever by Sulphanilamide (Streptocide), Lancet 2 1237 (Nov 
27), 1291 (Dec 4) 1937 

131 Kennv, M , Johnston, F D , von Haebler, T , and Miles, A A 
/i-Ammobenzenesulphonamide in Treatment of Bacterium Coli Infections of Urinary 
Tract, with Note on Two-Plate Bacterial Count, Lancet 2 119 (July 17) 1937 

132 Hageman, P O Clinical Experience in the Use of Sulfanilamide at 
the New Haven Hospital, J Pediat 11 195 (Aug ) 1937 

133 Benslej , E H , and Ross, J B Methaemoglobinemia Due to Sulph- 
anilamide, JAMA 109 1035 (Sept 25) 1937 

134 klull, J W , and Smith, J T Effect of Sulfanilamide on the Oxygen 
Capacitv of the Blood, JAMA 110 439 (Feb 5) 1938 

135 Southvorth, H Acidosis Associated with the Administration of Para- 
Aminobenzene-Sulphonamide (Prontjlin), Proc Soc Exper Biol & Med 36 
58 (Feb) 1937 

136 Schonberg, I L Purpuric and Scarlatmiform Eruption Following Sulf- 
anilamide, J A kf A 109 1035 (Sept 25) 1937 
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(0 32 Gm ) tablet piccipitated maiked alleigic symptoms Hageman 
and Blake”' lepoiled a case jii A\hich thiombopcnic iJiiipma developed 
after the patient had taken sulfanilamide, pheii}! sahc}'late and aceto- 
phenetidin m small doses nhile being ticated foi phai yngitis and cei- 
Mcal adenitis Newman and Shailit”*’ lepoited the photosensitizing 
action of sulfanilamide on the skin The}'- found that withdrawal of 
both the drug and sunlight lesulted in complete disappeaiance of the 
eniption befoie tlie sensiti/mg influence of the iiiadiation had been 
dissipated Biunsting,”” iMenville and Aichinaid/” Fiank/'^^ Gros- 
jean and Colebiook and Puidie ha\e commented on the occuirence 
of tins photosensitizing action of the diug 

Memille and Archmaid desciibed 4 cases with maculopapular 
eiuption, associated with se\eie itching and the foimation of minute 
uneinpted \esicles In 1 case the lash was associated w'lth severe chills, 
fever and leukoc}tosis The lash disappeaied ivithm several days when 
the diug was discontinued Goodman and Levy reported 2 cases of 
toxicodeimatosis, in 1 of winch hemoirhagic lesions developed, an indi- 
cation that sulfanilamide ma} have a vasculotoxic propeity Schweiitker 
and Gelman observed the development of a lash in 10 of 180 patients 
In some cases, the lash w'as lecognized as eaily as the thud day of 
medication In one half of the cases, the lash appeared between the 
tenth and the fouiteenth day The eiuption was morbilliform and 
made up of maculopapulai lesions, brow'iiish and slightly raised Almost 
the entire surface of the body was coveied, but at times the lesions were 
limited to the buttocks and legs Occasionally, the eruption was seen on 
the palms of the hand and soles of the feet, while the mucous mem- 
branes were unaffected The eiuption faded rapidly after the diug 
was discontinued 

137 Hageman, P O , and Blake, F G Clinical Experience with Sulf- 
anilamide in the Treatment of Beta Heinol 3 '’tic Streptococcic Infections, Am J 
M Sc 195 163 (Feb) 1938 
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141 Frank, L J Dermatitis from Sulfanilamide, JAMA 109 1011 (Sept 
25) 1937 
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Schwentker, Gelman and Long occasionally noted a morbillifonn 
rash in patients given the drug for sti eptococcic infections Sudi a 
rash was noted by Hageman and appeared in one half of his cases 
in which a febrile complication followed the use of the drug Severe 
dermatitis medicamentosa was reported by Finney/^“ and Myers 
reported exfoliative dermatitis following administration of sulfanil- 
amide Moibilhfoim eruptions and hyperpyrexia during the course of 
sulfanilamide therapy have been reported by Unshelm,®®'' Hageman and 
Blake and Mainzer It is generally agreed that the drug should 
be withdrawn with the development of jaundice or fever not attributable 
to the infection Myers obtained a positive patch test in his case of 
exfoliative dermatitis Mitchell and Trachsler observed maculo- 
papular and morbilliform rashes Hypersensitivity to sulfanilamide with 
urticarial lesions was described by Salvin 

Fever due to administration of sulfanilamide was noted by MenviHe 
and Archinardd*“ Recknagel,^'’ Tarbell/^® Harvey and Janeway/'* 
Grutz,^®’- Felke, Hageman and Colebrook and his co-workers 
Hageman and Blake obsefved a febrile reaction to sulfanilamide in 
21 of 134 cases The appearance of fever complicates differential diag- 
nosis, and Hageman and Blake considered the similarity of the febrile 
response and associated reactions to those of serum sickness Colebrook 
and Kenny and Whitby observed some irritation of the kidney 
by sulfanilamide Hageman and Blake found retention of nitrogen 
in 3 cases In 2 the condition promptly subsided when the drug was 
withdrawn In the third acute nephritis was present when the treatment 
was started , uremia later developed, and the patient died A case of 
hematuria following large doses of prontosil and sulfanilamide was 
reported by Mitchell and Trachsler 
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The occiiiience of nausea, anoicxia and chaiihea indicates a certain 
amount of icaction to the diug on the pait of the gasti ointestmal 
tract Diaiihea ^^as noted Taibell,^“® RecknageP^ and Bucy^“-^ 
Schneider^’'’"’ obsened an unusually violent reaction, not only in the 
smooth muscle of the lectuin, but also in the uterus and the bladder 
Colebiook and Kenny and Long and Bliss noted an effect on the 
lovei intestinal tiact lesulting in the uige to defecate Harvey and 
Janeway’-'’ lepoited a depiession of hepatic function, as determined by 
biomsulphalem tests Hageman and Blake desciibed the occurrence 
of toxic hepatitis m 1 patient w ith probable chronic cholecystitis , lecovery 
followed withdiawal of the diug 

Effects on the neivous s}stem aie lelatuel) uncommon, but mental 
confusion was noted b}^ Baton and Eaton and the occuirence of toxic 
neuritis was lepoitcd b} Bucy’'” Hogan’’’*' observed psychosis pre- 
cipitated by sulfanilamide in a case of gonococcic infection of the 
prostate in wdiich treatment w'as continued ovei a period of thiee weeks 
Nine hundred and forty giains (61 Gm ) w^as given during the fiist 
course and 280 grains (18 Gm ) during the second course, but the 
patient at no time received over 80 grains (5 Gm ) per day The 
psychotic picture was fiist characterized by mild paranoid feelings, with 
apprehension and restlessness , latei the psychosis became acute, with 
auditory and visual hallucinations Impiovement followed withdraw^al 
of the drug Clinical experience has shown that m most instances the 
milder toxic manifestations lapidly lecede with reduction of the dose or 
wnthdraw'al of the drug 

SULFANILAMIDE THERAPY FOR OTOLARYNGOLOGIC 
AND OTHER INFECTIONS 

Because otolar 3 mgologists aie so frequently faced with the com- 
plicating factors of meningitis and septicemia, both preoperatively and 
postoperatively, the announcement of a new drug with undoubted value 
in the treatment of these dangeious infectious conditions commanded 
immediate attention It was only by clinical trial, however, that the 
actual value of the diug could be estimated Because of the excellent 
therapeutic effect of the drug on infections with beta hemolytic strepto- 
cocci in animals, it was natural that its application to similar infections 
m man should be widely attempted The evaluation of the curative 
effects of sulfanilamide is difficult on the basis of many case repoits, 

154 Bucy, P C Toxic Optic Neuritis Resulting horn Sulfanilamide, J A 
M A 109 1007 (Sept 25) 1937 

155 Schneider, E Unerwartete Wirkung von Prontosil auf glattmuskulare 
Organe, Zentralbl f Gynak 60 1832 (Aug 1) 1936 

156 Hogan, B W Psychosis Precipitated by Sulfanilamide, U S Nav M 
Bull 36 60 (Jan ) 1938 
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since other forms of treatment are so fiequently administered at the 
same time as the drug and in many instances the latter is used only 
because of the seventy or hopelessness of the infection 

PhaiyngiUs and Tonsilhtis — It is of interest to note that Brenne- 
mann found m practically every case of a carriei of hemolytic stiepto- 
cocci sterile cultures for hemol)rtic streptococci, usually within 
twenty-four houis aftei the administration of sulfanilamide In every 
case, however, the cultuies again became positive one to six days aftei 
the drug was stopped 

The opinion of the majorit}^ of authors seems to attribute a favoiable 
effect to the diug in both pharyngitis and tonsillitis when the infection 
IS primarily due to hemolytic streptococci The temperature usually 
legained a noimal level within a few hours to three days after admin- 
istration of the drug, but beta hemolytic streptococci, when present, 
persisted m the cultures of material from the throat m some instances 
for as long as four or five weeks Watson-Williams,^®® however, while 
conceding the beneficial effect of sulfanilamide in 11 cases of strepto- 
coccic tonsillitis, found the results no better than those obtained with 
sodium salicylate His results in the treatment of pharyngitis were 
good Long and Bliss reported cures m 14 cases of tonsillitis and 
5 cases of peritonsillar infection Waung and Rettberg^®® found the 
drug beneficial in the treatment of streptococcic sore thioat Smith 
stated that sulfanilamide had no prophylactic value m checking the spread 
of tonsillitis under epidemic conditions but was valuable m the treatment 
of streptococcic tonsillitis , he again noted that although infections with 
hemolytic streptococci were amenable to treatment with sulfanilamide, 
infections with Str viridans were little if at all, affected 

Kenny and his co-workers leported the development of tonsillitis 
in 2 patients who were being tieated with the drug for bacteriuria The 
immediate results of sulfanilamide therapy were good m 7 cases of 
tonsillitis reported by Hageman,^^- but hemol 3 dic streptococci persisted 
in the cultuies of matenal from the throat for as long as five weeks 
Gallagher treated 33 patients with epidemic stieptococcic phaiyngitis 

157 Brennemann, J Report on Sulfanilamide from the Children’s Memorial 
Hospital of Chicago, J Pediat 11 238 (Aug ) 1937 

158 Watson-Williams, E Sulfanilamide in Treatment, Bristol Med -Chir J 
51 209, 1937 

159 Waring, J J, and Rettberg, W A Sulfanilamide in Treatment of 
Streptococcic Infections Good Effects and Bad Effects, Rocky Mountain M J 
35 26 (Jan ) 1938 

160 Smith, A Chemotherapy of Streptococcic Infections, Lancet 2 1064 
(Nov 6) 1937 

161 Gallagher, J R Observations on the Therapeutic Value of Sulfanilamide 
in Beta-Hemoh tic-Streptococcic Pharjmgitis, Am J M Sc 194 830 (Dec ) 1937 
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caused by strains of beta hemol}tic stieptococci of low Mrulence for 
mice He found that the administration of doses of tiie drug equn alent 
to 1 Gm of sulfanilamide per 10 Kg of bod)’- a\ eight early m the course 
of the disease apparently shortened the length of time during which 
cultures of material from the throat continued to reveal the bacteria 
Basman and Perley reported marked clinical improvement with some 
decrease m tempeiature nhen sulfanilamide nas given in adequate doses 
Pollock stated that in 2 cases of hemolytic streptococcic sore throat the 
temperature dropped to normal nithiii twelve hours and recovery nas 
rapid and uneientful INIcIntosh found no striking effect on the 
clinical course of peritonsillar abscess when sulfanilamide was used The 
drug may be of i alue n hen administered early m the course of the infec- 
tion, but in the hands of most clinicians it has consistently failed to be 
effective after suppuration occurs 

Vincent’s Infection — Sinclair found sulfanilamide of no value 

in Vincent’s infection nhen used topically No effect on A^’meent’s 
infection has been obsened nhen the drug is administered by mouth 

Liidtaig’s Angina — A 3 year old child with Ludwig’s angina was 
treated vith sulfanilamide b}’- Fulghum The progress of the disease 
vas arrested, and gradual regression of the swelling, without forma- 
tion of pus, follow ed, wdth rapid return to a normal condition On the 
other hand, Long and Bliss had 2 patients with Ludwug’s angina 
who died within twenty and thirty-five hours respectively after the 
beginning of treatment wuth the drug 

Otliei Oral Infections — Sinclair reported that the powdered form 
of sulfanilamide was “successfully” applied m “dr}”- socket,” infected 
compound fracture of the mandible and osteom} elitis of the mandible 
Ln ingston w'as impressed wuth the effects of the drug m acute and 
subacute peridontal and periapical infections involving extractions, 
reporting 5 cases but offering no convincing evidence that there w^as an)’- 
benefit Paul used prontosil album (sulfanilamide) to advantage in 
a case of osteomyelitis of the mandible Gauss reported the relief 

162 Papers presented at the meeting of the Chicago Larj-ngological and 
Otological Societ}, Oct 4, 1937, Ann Otol , Rliin & Laryng 46T124 (Dec) 
1937 

163 Sinclair, J A Prelitninar}^ Report on the Local Use of Sulfanilamide 
in the Treatment of Oral Lesions, J Canad Dent A 3.571 (Nov) 1937 

164 Fulghum, J E Sulfanilamide Treatment of Ludwig’s Angina, U S Nav. 
M Bull 36:58 (Jan) 1938 

165 Livingston, A Prontosil Album, Brit Dent J 62* 638 (June 15) 1937. 

166 Paul, A Sur un cas d’osteomj elite mandibulaire au cours de la grossesse. 
Rev de storaatol 39 819 (Nov ) 1937 

167 Gauss, E Ueber die Venvendung ion Prontosil in der Zahnheilkunde, 
Zahnarztl Rundschau 46 1813 (Oct 17) 1937 
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of pain and retrogression of inflammatory symptoms m cases involving 
peiidontitis, subpei losteal abscess, difficult eruptions or infected wounds 
The course of stomatitis was arrested and favorable results were 
obtained in the tieatment of stomatitis aphthosa Feise in a report 
based on experience with 50 cases, including subperiosteal and sub- 
mucous abscesses of the maxillas and mandible, abscesses of the floor of 
the mouth, phlegmons, parotitis and various forms of stomatitis and 
paradontosis, concluded that the couise and duration of the disease was 
favorably influenced in each instance and that operative intervention was 
frequently rendered unnecessary 

Ademhs — Sulfanilamide appears to have little effect on suppurative 
adenitis, while favorable results may be encountered in the treatment of 
nonsuppurative adenitis McIntosh in a case of nonsuppurative 
adenitis observed the temperature fall to normal within forty-eight houis 
and the swelling of the glands subside rapidly, being impalpable in one 
week, in a second case, however, he obtained questionable results with 
the drug In 2 cases of suppurative adenitis questionable results weie 
presented Hageman found that in 1 of 7 cases of cervical adenitis 
in which treatment with sulfanilamide was employed incision and drain- 
age were required Relapse occurred in 1 instance, but response to a 
second course of the drug was satisfactory In the remaining cases 
the condition subsided promptly A review of the case reports makes 
It evident that adenitis due to the beta hemolytic streptococcus may or 
may not be amenable to treatment with sulfanilamide but that when 
surgical drainage is required the temperature remains elevated until 
drainage is accomplished 

Otitis Media — In regard to otitis media the situation is too complex 
for satisfactory evaluation of the drug Paracentesis was performed 
early in some instances, late in others In general, results were better 
when the hemolytic streptococcus was present in pure cultuie than when 
mixed infections occurred There is as yet no evidence that the drug 
prevents extension of the infection from the middle ear to the mastoid 
cells, although pediatncians in general feel that fewer mastoid infections 
followed infections of the middle ear when treatment with sulfanilamide 
was employed during the wintei of 1937-1938 Watson-Williams 
expressed the opinion that sulfanilamide is of definite value in the 
control of infections of the middle ear Carey treated 8 patients 
suffering from acute otitis media with adequate doses of the drug Two 

168 Feise, U Ueber die Anwendung von Prontosil in der zahnarztlichen 
Chirurgie, Deutsche zahnarztl Wchnschr 40 307 (April 2) 1937 

169 Carey, B W , Jr The Use of Para-Aminobenzenesulfonamide and Its 
Derivatives in Treatment of Infections Due to the B-Streptococcus Hemolyticus, 
the Meningococcus and the Gonococcus, J Pediat 11 202 (Aug ) 1937 
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of the 8 leqiuied mastoidectomy Hageman and Blake found that 
otitis media m 11 patients subsided piomptly with sulfanilamide therapy 
and that mastoiditis did not develop m any instance aftei tieatment was 
staited Long and Bliss found that hemolytic streptococcic otitis 
media was veiy lesponsive to tieatment with sulfanilamide Living- 
ston^®” found inadequate doses oi too eaily cessation of administration 
of the diug lesponsible for some failuies m the treatment of otitis media 
but observed 7 cases of acute suppuiative otitis media in which no 
benefit was obtained by adequate doses Basman and Perley treated 
9 patients with otitis media without mastoiditis, and in no instance did 
the infection go on to mastoiditis Long and Bliss used sulfanilamide 
alone m the treatment of pneumococcic otitis media and mastoiditis 
They obseived that the drug has one-half the chemotherapeutic effect 
on pneumococcic infections that it has on hemolytic streptococcic infec- 
tions of the middle ear and mastoid 

Mastoiditis — The laige number of cases of mastoiditis in the litera- 
ture in which a favoiable result with sulfanilamide theiapy is reported 
may be somewhat misleading It must be remembered that m many 
cases mastoiditis subsided without opeiation befoie sulfanilamide was 
available In 64 cases in which a favoiable leaction to the drug was 
reported 53 patients came to operation because it was indicated Sulf- 
anilamide seems to be of value, howevei, m those instances m which 
meningeal irritation is in evidence Six patients with 2,000 to 4,000 
cells in the cerebi ospinal fluid and with destructive mastoiditis recov- 
ered without opeiation The diug appeals to be effective also m treating 
the cellulitis about mastoid wounds and above all m dealing with the 
complicating factois of meningitis and septicemia, especially when they 
are due to the beta hemolytic streptococci In most instances exentera- 
tion of mastoid cells and, m the presence of infection of the blood 
stream, ligation of the internal jugular vein cannot be superseded by 
the administi ation of the drug alone 

Beinstem obtained good clinical lesults with sulfanilamide in 
5 cases of otitis media with mastoiditis All 5 patients were operated 
on Postopeiative cellulitis and eiysipeloid lesions responded well to 
the diug In 1 case favoiable lesults were obtained although a non- 
heinol}i:ic streptococcus was cultured from the mastoid wound and cellu- 
litis developed postoperatively Long and Bliss found that patients with 
acute hemolytic streptococcic mastoiditis were especially benefited during 
the postopeiative course by adequate doses of sulfanilamide In 1 of 
their cases, death occurred in spite of mastoidectomy, secondary mas- 
toidectomy, exploration of the petrous portion of the temporal bone 

170 Bernstein, S S Report on the Use of Sulfanilamide at the Children’s 
Hospital of Michigan, J Pediat 11*198 (Aug) 1937 
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and adequate doses of sulfanilamide The streptococci isolated from the 
patient were susceptible in vitio to the bacteriostatic effects of the drug 
In a case of an adult the danger of discontinuing therapy too soon was 
demonstrated, meningeal invasion took place on the fourth day after 
treatment was stopped, but recovery followed resumption of the drug 
In this case the drop in the carbon dioxide-combining power to 15 5 
volumes per cent after 111 hours of treatment illustrated the effects of 
omitting base with sulfanilamide theiapy The normal carbon dioxide- 
combmmg power was soon leestabhshed with intensive alkali therapy 
A third patient recovered promptly from hemolytic streptococcic menin- 
gitis secondary to otitis media when the drug was used 

Basman and Perley noted that the outstanding feature of sulfanil- 
amide therapy in the treatment of mastoiditis was the smooth post- 
operative course with lack of complications They used sulfanilamide 
therapy in 15 cases of otitis media with mastoiditis In 13 operation 
was performed, and in 2 the condition subsided without requiring opera- 
tion Hageman and Blake, using the drug in 15 cases of mastoiditis, 
found mastoidectomy necessary in 2, and all the patients recovered 
Neal and Appelbaum reported 4 deaths in a series of 17 patients 
with otitis media and mastoiditis treated with sulfanilamide Carey 
reported no deaths in 4 patients with mastoiditis complicated by menin- 
gitis Beta hemolytic streptococci were cultured fiom the mastoid 
wound in every case and from the cerebrospinal fluid in 2 The cerebro- 
spinal fluid became sterile aftei twenty-four hours of treatment in each 
case, and in every instance the temperature became normal after the 
fifth day of sulfanilamide therapy A patient with perisinal abscess 
complicating mastoiditis made an uneventful lecovery when the peri- 
sinal abscess was drained at the time of the mastoidectomy and prontosil 
soluble and sulfanilamide were used immediately after operation 
Brennemann treated a mastoid abscess due to Staph aureus with 
sulfanilamide for eight days, at which time the mastoid abscess had 
ceased to dram but the ear continued to drain 

Shambaugh described a case in which paialysis of the sixth nerve 
developed one week after mastoidectomy A profuse discharge from 
the middle ear continued for four months, although the mastoid incision 
healed within a few weeks of the operation The paralysis of the sixth 
nerve disappeared, but roentgenograms showed a large area of cellular 
destruction in the petious apex Tw^enty-four hours after administration 
of sulfanilamide was begun, the dischaige ceased, and the hearing became 
normal two weeks later Jordan reported the recovery of 3 patients 
foi whom mastoidectomy was indicated when prontosil soluble was 
administered Livingston reported 5 cases of mastoiditis m which 
by the usual standards mastoidectomy would have been performed All 

171 Neal, J B , and Appelbaum, E Experience with Sulfanilamide in Menin- 
gitis, Am J M Sc 195 175 (Feb) 1938 
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the patients ^eco^eled promptl}^ with sulfanilamide theiapy In point- 
ing out that sulfanilamide may i educe the necessity of opeiative pro- 
ceduies, Livingston noted that m one hospital seivice 76 mastoidectomies 
neie peifoimed m 1935 and 59 m 1936, while m 1937 only 22 weie 
done In emphasizing the fact that not all the patients treated with 
sulfanilamide iieie benefited, he stated that the cases m which tieatment 
lias unsuccessful divided themselves into two groups In the first, 
inadequate doses weie given The second compiised 7 cases of acute 
suppurative otitis media m which propei admimstiation of sulfanil- 
amide seemed to exeit no beneficial effect 

Oiogeme Meningitis — The most comincmg evidence of the effec- 
tneness of sulfanilamide theiap) in man has accrued from the clinical 
obseivations m cases of beta hemol}tic sti eptococcic meningitis Gray,^'- 
in 1935, reviewed the liteiatuie on streptococcic meningitis for the 
period fiom 1901 to 1935 and found 66 cases in which recoveiy w^as 
lecorded Tiipoli reported a mortality of 91 6 per cent, wdiile Gray 
estimated the moitaht} at 97 per cent Trachslei and his co-w'orkers,^''^ 
reMewmg the hteratuie to June 1937, found 39 instances of recovery 
in addition to the 66 leviewed by Giay and added 5 of then own, malving 
a total of 110 recoveries The numbei of lecoveiies from stieptococac 
meningitis since sulfanilamide has been available now exceeds the total 
number from 1901 to 1937 

The drug should obviously effect excellent clinical lesults m cases 
of meningtis due to the beta hemol}tic streptococcus, but its value 
against other types of meningitis could not be accurately predicted 
Mail) authors had showui that sulfanilamide w'as an effective agent 
for treating human infections due to the beta heniol)ffic stieptococcus 
Mellon, Gross and Coopei show'ed that the marked therapeutic effect 
of both prontosil soluble and sulfanilamide against hemolytic stiepto- 
cocci obtained for stiains of both medium and high virulence They 

172 Gra3% H J Streptococcus Meningitis Report of a Case with Recover}', 
J A A 105 92 (July 13) 1935 

173 Tripoli, C J Bacterial Meningitis Comparative Study of Various 
Therapeutic Measures, JAMA 106 *171 (Jan IS) 1936 

174 Trachsler, W H , Frauenberger, G S , Wagner, C, and Mitchell, A G 
Streptococcic IMeningitis Avith Special Emphasis on Sulfanilamide Therapy, J 
Pediat 11 248 (Aug ) 1937 

175 Patterson, D C Experience with Prontosil and Prontylin, J Con- 
necticut M Soc 1 358 (Aug ) 1937 Gardner W W Case Report Strepto- 
coccus Hemolj'ticus Infection Treated with Sulfanilamide, New' York State J Med 
37 1673 (Oct 1) 1937 Willson, P Beta-Hemolj tic Streptococcus Infection 
Treated with Para-Aminobenzenesulfonamide Case, M Ann District of Colum- 
bia 6 153 (June) 1937 Long and Bliss Colebrook and Kennj Raiziss, 
Se%erac and Moetsch Footnote Slf Peters and Ha\ardsi?: Waring and 
Rettberg 

176 Mellon, R R , Gross, P , and Cooper, F B Sulfanilamide and Prontosil 
in Hemolytic Streptococcus Infection, J A kl A 108 1858 (May 29) 1937 
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also found that the drug resulted in localization and rapid healing of 
experimental intradermal hemolytic streptococcic infections, which in 
the untreated animal may disseminate with fatal results Causse, 
Loiseau and Gisselbrecht reported m February 1936 the first lecov- 
ery resulting from the use of the new drug Arnold reported a 
case of hemolytic streptococcic meningitis with mastoiditis and peripheral 
facial paralysis prior to operation After sulfanilamide therapy, cultures 
of the spinal fluid became sterile m four days and had become sterile 
twenty-four hours before mastoidectomy was performed The marked 
reduction m the cell count of the spinal fluid corroborated Schwentker’s 
findings that the drug itself produces no cellular response m the lepto- 
meninges In this case the inflammatory reaction of the leptomeninges 
was greatly decreased after one intraspmal injection Arnold suggested 
that intraspmal injection be continued until three negative cultures were 
obtained and that oral administration be continued ten days after the 
last positive culture of the spinal fluid He was uncertain (February 
1937) whether or not parenteral and oral administration of the drug 
would control infection in the central nervous system without mtra- 
spinal injection 

Lucas, Vitenson and Konstam,^®° Schwentker and others,®^” 
Draeseke and Raynor,’^®^ Martin and Delaunay,^®® Frazer,^®® Millet ^®^ 
and Long and Bliss have reported the successful treatment of hemo- 
lytic streptococcic meningitis Watson-Wilhams ®®® treated 3 patients 
with such meningitis, of whom 2 died Thompson ®®® and Folsom ®®® 

177 Causse, Loiseau and Gisselbrecht Meningite purulente otogene a strepto- 
coques hemolytiques, traitee exclusivement par un colorant azoique, Guerison, Ann 
d’oto-laryng , February 1936, p 194 

178 Arnold, J G , Jr Treatment of Hemolytic Streptococcus Meningitis 
with Para-Amino-Benzene-Sulfonamide, Ann Int Med 10 1198 (Feb ) 1937 

179 Lucas, C F Haemolytic Streptococcal Meningitis Treated with Prontosil 
Recovery, Brit M J 1 557 (March 13) 1937 

180 Vitenson, I, and Konstam, G Case of Streptococcal Meningitis Treated 
with Prontosil, Lancet 1 870 (April 10) 1937 

181 Draeseke, G C , and Ra 3 mor, E F Case of Streptococcal Meningitis 
Treated with Prontosil, Canad M A J 36 618 (June) 1937 

182 Martin, R , and Delaunay, A Action of Para-Amino-Phenyl-Sulfamide 
(Sulfanilamide) in Purulent Meningitis with Streptococci and Accessorily with 
Meningococci, Presse med 45 1406 (Oct 6) 1937 

183 Frazer, M J L Recovery from Streptococcal Meningitis After Prontosil, 
Brit M J 1 1023 (Afay 15) 1937 

184 Millet, J Hemolytic Streptococcus Afeningitis Report of Case with 
Recovery After Use of Sulfanilamide and Its Derivatives, New England J Med 
217 556 (Sept 30) 1937 

185 Thompson, C G Report of Case of Hemolytic Streptococcic Meningitis, 
with Recovery After Prolonged Use of Prontosil and Prontylin (Sulfanilamide), 

J Connecticut M Soc 1 363 (Aug ) 1937 

186 Folsom, T G Streptococcic Meningitis Review of a Case Treated Suc- 
cessfully with Sulfanilamide, West Virginia M J 34 33 (Jan ) 1938 
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lla^e each leported a case ^\lth ieco\en Anderson reported reco^- 
er\ in a case of hemohi:ic streptococcic meningitis w ith otitis media and 
positive cultures of the spinal fluid W'einberg. ^Mellon and Shinn 
reported 2 cases with reco\ei\ and Hageman and Blake reported 5 
cases, with recover} in 2 Friedman and Lieberman reported post- 
operatne sti eptococcic meningitis in a case of mastoid involvement with 
reco\er} IVIitchell and Trachsler”® noted that 4 of 7 patients with 
streptococcic meningitis ieco\ered, but Trachsler and others 
obser\ed that a patient not tieated with sulfanilamide also recovered 
Vaisberg reported the recovery of a patient with acute mastoiditis 
complicated by hemoh tic streptococcic meningitis Godw in reported 
2 cases of hemohdic streptococcic meningitis with recovery, and 5 
similar cases with reco\ei} were reported by Carey Hodgms 
reported a case of streptococcic septicemia w ith recovery Kopetzk}* 
recently reported that he had obtained better results in the treatment 
of otogenic meningitis with sulfanilamide than with any other drug, 
serum or \accine Combined with small transfusions he stated, the 
drug is the best therapeutic agent he has emplo3'ed Bernheiraer and 
Coole}’’^®" successful!} treated a patient with streptococcic meningitis 
with sulfanilamide after exposing the dura of the middle fossa during 
the mastoidectomy and because of infiltrating thrombophlebitis ligating 
the internal jugular vein Smith and others reported the recover}* 
after treatment w ith sulfanilamide of a patient w ith meningitis of otitic 
origin caused by an obligate anaerobic beta hemolytic streptococcus 
Oral sulfanilamide therapy w as relied on exclusively except for the first 
two da}S of the disease, when prontosil soluble was given intra- 
muscularly 


187 Anderson, E D Hemoh-tic Streptococcus Jleningitis Report of a Case 
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189 Vaisberg, M The Use of Sulfanilamide in Acute [Mastoiditis Report 
of a Case, Larjmgoscope 48*54 (Jan ) 1938 

190 Godwin, D E Two Cases of Streptococcus Hemohiiicus Meningitis 
with Reco^er\ Following the Use of Sulfanilamide, Lar 3 'ngoscope 48 59 (Jan) 
1938 
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Kopetzky leported 3 cases of otogenic meningitis due to the 
hemolytic streptococcus One patient was subjected to a radical apicec- 
tomy before sulfanilamide was given This patient and 2 with otitic 
hydrocephalus recovered after adequate surgical measures were followed 
with sulfanilamide therapy Galloway^®- reported 5 cases of hemolytic 
streptococcic meningitis in which recovery followed sulfanilamide 
therapy, m 2 of these, m which there were definite indications for 
mastoidectomy, the condition cleaied up in a few days Guttman 
treated a patient with hemolytic streptococcic meningitis with sulfanil- 
amide, and recovery followed Woodman noted the lecovery of a 
patient with hemolytic streptococcic meningitis of otogenic origin after 
surgical drainage, frequent spinal taps and administration of convales- 
cent scarlet fever serum, prontosil soluble and sulfanilamide Lewy 
treated 8 patients with otogenic meningitis with sulfanilamide or 
prontosil Of 6 with positive cultuies of the spinal fluid, 3 died The 
3 fatal attacks were due to the hemolytic streptococcus One patient 
showed profound changes in the dura and was moribund when therapy 
was started , 1 may have died because of the lack of specificity of the 
drug for alpha hemolytic streptococci, but this patient and the third 
who died seemed benefited by the drugs and lived longer than the 
average patient with meningitis In 1 of the cases in which treatment 
was successful organisms were demonstrated on smear but not on 
culture A Lewy reported the recovery of 4 patients with meningeal 
extension after mastoiditis when sulfanilamide was given Smith and 
Coon reported 2 cases of otogenic meningitis caused by a hemolytic 
streptococcus in which recovei)’’ followed the use of prontosil soluble 
and sulfanilamide 

Bloch and Pacella reported staphylococcic meningitis in a 17 
day old infant who responded favorably to treatment with oral and 
intrathecal administration of sulfanilamide Jackson reported recov- 
ery m a case of staphylococcic meningitis Fritz and Hollister 

195 Woodman, DeG Otitic Meningitis Report of a Case in Which Treat- 
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Case in a Seventeen Day Old Infant Successfully Treated with Sulfanilamide, 

J A M A 110 508 (Feb 12) 1938 

199 Jackson, R L Staphylococcus Aureus Meningitis Report of Case with 
Recovery, J Pediat 11 518 (Oct ) 1937 

200 Fritz, M , and Hollister, W Meningitis Due to Staphylococcus Aureus 
Haemolj'ticus Report of a Recoverj, Arch Otolaryng 27 317 (March) 1938 
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lieated a patient with otogenic meningitis due to Staph ameus haemoly- 
ticus with staphylococcus antitoxin, blood tiansfusions and piontosil 
soluble admimsteied mtiamusculaity Recoveiy occuiied, but because 
of toxic neuiitis of both eighth iieives theie was complete loss of 
healing In geneial, theie is not much evidence that sulfanilamide offers 
possibilities of coping with staphylococcic infections The original 
piontosil has been noted to have some chemotheiapeutic effect, however, 
in vaiious staphylococcic infections by Schianz,-* Anselm, Schieus,^'^'^ 
Tonndoif,"®^ Mejei 7u Hoiste-'*- and Jaegei Imhausei reported 
failuie m ti eating septic conditions in 2 cases, m 1 of which the patient 
died fiom meningitis as the lesull of intiacianial foci Colebiook and 
Pill die, liowevei, veie able to' ciiie 2 of 3 patients with puerpeial 
staphylococcic septicemia Basman and Pei ley leported 2 patients 
“With staphylococcic septicemia dying in spite of sulfanilamide theiapy 

Pncnmococcw Meningitis — That sulfanilamide is a potent thera- 
peutic agent in expeiimental pneumococcic infections in animals has 
been shown b)'' numeious mvestigatois,-®^ but the application of the 
diug to infections m man has not been widespiead Hemtzelman, 
Hadley and Mellon"'’'^ lepoited 19 cases of type III pneumonia, in 
vhich 9 of the patients weie tieated with sulfanilamide and 10 leceived 
no special foim of tieatment The drug was administered orally Seven 
of 9 treated with the drug lecoveied and 2 died Of the 10 untreated 
patients, 2 lecoveied and 8 died In a gioup of 33 cases not under 
then diiect obseivation 9 patients recoveied and 24 died when the 
diug was given The moitality for all patients not treated with sulfanil- 
amide was 74 pel cent, that foi the tieated patients, 22 per cent 
Millett"°° leported that the lecoveiy of a patient with type III pneu- 
monia was due to sulfanilamide therapy Waring and Rettberg^*^® 
obtained pool clinical lesults in all types of pneumonia, and 1 patient 
with type V pneumococcic lobar pneumonia died 

Neal and Appelbaum used sulfanilamide in 14 cases of pneumo- 
coccic meningitis, 3 patients lecoveied and 11 died The fifteenth had 

201 Tomidorf, E Eine luckenlose Reihe von Erysipelheilungen durch 
Prontosil, Med Klin 32 1307 (Sept 18) 1936 

202 Meyer zu Horste, G Zur Prontosilbehandlung, Khn Wchnschi 15 
1602 (Oct 31) 1936 

203 Jaeger, K H Ueber oi thebe Prontosilanwendung, Deutsche med Wchn- 
sebr 62 1831 (Nov 6) 1936 

204 Domagk Cooper, Gross and Mellon Hoerlein Colebi ook and 
Kenny Rosenthal Rosenthal, Bauei and Branham Nitti, Bovet and 
Depierre Buttle, Parish, McLeod and Stephenson 

205 Hemtzelman, J H L , Hadley, P B , and Mellon, R R The Use of 
/>-Ammo-Benzenesulfonamide m Tj'pe III Pneumococcus Pneumonia, Am J 
M Sc 193 759 (June) 1937 

206 Millett, J Sulfanilamide Report of a Case, New Yoik State J Med 
37 1743 (Oct 15) 1937 
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meningitis caused by a mixed infection with Pneumococcus type III and 
Str viridans and died in spite of sulfanilamide therapy Waiing and 
Rettberg reported 2 deaths from pneumococcic meningitis and 2 deaths 
from pneumococcic septicemia, although all patients received adequate 
doses of the drug Mertms and Mertms repoited lecovery after 
treatment with sulfanilamide m a case of unclassified type IV pneumo- 
coccic meningitis of otitic oiigin Bassman and Perley reported the 
recovery of a patient with otogenic meningitis caused by infection with 
type V pneumococci after treatment with sulfanilamide, and the death 
of a patient with otogenic meningitis caused by infection with type III 
pneumococci, probably because of inadequate doses Mitchell and 
Trachsler reported the recovery of a patient with meningifis caused by 
infection with type V pneumococci but since ethylhydrocupreine hydro- 
chloride had also been used, he attributed the favorable outcome to that 
drug rather than to sulfanilamide Kopetzky described the recovery 
of a patient with otogenic meningitis due to Pneumococcus type III by 
means of the removal of a residual bony focus in the zygomatic root 
of the temporal bone, repeated small transfusions and daily adminis- 
tration of sulfanilamide by mouth 

Othej Types of Memngitis — Basman and Perley^®^ were able to 
culture Bacillus proteus from the spinal fluid and blood of a child with 
otogenic meningitis Sulfanilamide was used intrathecally, intra- 
muscularly and orally Impiovement was noted for three days, during 
which time cultures of the blood and the spinal fluid were negative The 
child was worse on the fourth day, and operation on the fifth day revealed 
a coalescent type of mastoiditis, with cells filled with pus, granulation 
tissue and debris Postoperative recovery was uneventful 

McIntosh and otheis^^’^ reported 2 cases of meningitis due to 
H influenzae m which both the patients died One patient, whose con- 
dition was of otogenic origin, had hemoh'tic stieptococci in the mastoid 
wound, and H influenzae was obtained on culture of the blood Admin- 
istration of sulfanilamide was started one week after mastoidectomy, 
but there was no effect on eithei the hemolytic streptococci oi the 
influenza bacilli McQuarne noted improA’^ement in a case of menin- 
gitis due to H influenzae in which both influenza serum and sulfanil- 
amide were given, but after two weeks the patient became progressively 
worse and died Hageman treated a patient with influenzal 
meningitis with sulfanilamide, but the disease ran its natural course 
and terminated fatalty Basman and Perley were unable to alter 

207 Mertms, P S , and Mertms, P S , Jr Meningitis Due to Type IV 
Pneumococcus, with Recovery Report of a Case, Arch Otolaryng 25 657 (June) 
1937 

208 McQuarne, I Report of Cases Treated with Sulfanilamide (Prontosil 
and Prontylm), J Pediat 11 188 (Aug) 1937 
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the coiiise of otogenic meningitis clue to H influenzae with sulfanilamide 
in 1 case, and the patient died Theie is, as yet, little clinical evidence 
that the diug is of value m influenzal meningitis, but Neal and Appel- 
baum have repoi ted the recoA ery of a patient with influenzal menin- 
gitis treated with anti-influenzal serum and sulfanilamide They again 
emphasized that whenevei meningitis is secondary to a focus of infec- 
tion it is impoitant to eiadicate this focus as completely and as promptl} 
as possible 

Mcmngococcic Meningitis — Buttle and others and Proom"* 
demonstiated the protective and cuiative properties of the drug against 
menmgococcic infections in mice Schwentker, Gelman and Long^'*® 
reported 10 cases of menmgococcic meningitis and 1 of septicemia m 
A\hich sulfanilamide was administeied mtraspinally and subcutaneously; 
theie was 1 death, of pneumonia on the fifth day, although the spinal 
fluid was sterile for three days and the cell count was only 158 on the 
day of death In some cases, the cell count of the spinal fluid fell 
rapidly and progressively In other cases, the count remained elevated 
for several days and then decreased precipitousl} Cultures of the spinal 
fluid were sterile after the fiist treatment m a number of cases, and in 
no instance was the organism recovered later than three days after 
treatment Avas begun Tiansient arthritis developed m 2 patients 
When given subcutaneously, the solution Avas absorbed and gave rise 
to no more tenderness or reaction at the site of injection than does 
physiologic solution of sodium chloride AA^hen similarly administered No 
signs of local or systemic reaction folloAved intrathecal injection The 
response to treatment Avas good in every case and seemed comparable 
to that produced by the specific antiserum One definite value of the 
drug OA^er antimemngococcus serum Avas the absence of any irritation 
due to foreign protein McIntosh treated 2 patients Avith menmgo- 
coccic meningitis and bacteremia Avith specific antiserum and sulfanil- 
amide, and both recovered Mitchell and Trachsler^^® reported the 
recover}' of 3 patients Avith meningococcic meningitis given combined 
therapy Avith antiserum, antitoxin and sulfanilamide administered intra- 
spinally and by mouth Beinstem’^'® and Basinan and Perley^®^ haA'e 
each reported 2 cases Avith recovery Carey treated 5 patients, 3 of 
Avhom had positive cultures of the blood, Avitli the drug alone, and all 
recoA'ered Branham reported on the comparative efficacy of serum, 
antitoxin and drugs m the treatment of menmgococcic meningitis 
Brennemann Avas uncertain as to the A'alue of the drug in a case in 
Avhich the patient lecoA'ered but antitoxin also had been used Wil- 
hen m 5 cases of menmgococcic meningitis found the response satis- 

209 Branham, S E Serum, Antitoxin and Drugs m Treatment of Meningo- 
coccic Meningitis, M Ann District of Columbia 7 1 (Jan ) 1938 

210 Willien, L J Sulfanilamide Therap}' in Menmgococcic Meningitis, 
JAMA 110 630 (Feb 26) 1938 
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factor}'^ when sulfanilamide alone was administered orally He pointed 
out that the possibility of a cure in such cases by oral administration 
alone is of great practical importance in eliminating the time, trouble 
and expense of mtiaspmal and intravenous theiapy, the danger of pro- 
tein shock and the discomfort of serum sickness He expressed the 
opinion that $2 worth of the drug might do the work of $500 worth 
of seium and do it bettei Since the drug is bacteiiostatic lathei than 
bactericidal, it is important to continue its administration in reduced 
doses for ten days to two weeks aftei the symptoms subside and thus 
prevent recurrences Arman-Delille and Weill-Halle expressed the 
belief that the drug is just as effective when given by mouth as when 
administered parenterally Two patients with meningitis promptly 
recovered when treated with sulfanilamide after no improvement had 
been obtained with polyvalent antimeningococcus seium Zendel and 
Greenberg reported 2 cases of menmgococcemia in which cures weie 
brought about by the drug One of the patients, ill with a high fever foi 
seven weeks, who had had three episodes of meningitis and had been 
treated with large amounts of meningococcic antitoxin and antiserum 
intravenously, intramuscularly and intrathecally without effect on the 
infection of the blood stream, had become extremely sensitive to both 
antitoxin and antiserum The prompt recovery after treatment with 
sulfanilamide was striking Brown, Bannick and Habein have dis- 
cussed the use of the drug m meningococcic infections and concurred 
in describing its efficacy 

Abscess of the Biam — Basman and Perley reported 2 cases of 
otitic abscess of the brain (in 1 caused by infection with the type III 
pneumococcus and m 1 by infection with a nonhemolytic streptococcus) 
with recovery after sulfanilamide therapy 

Cave) nous Smus Tin ombosis — MacNeal and Cavallo lepoited 
the recoveiy of a patient presenting roentgenologic evidence of pan- 
smusitis, with positive cultures of the blood for hemolytic stieptococci, 
severe cyanosis of the face, engorgement of the veins of the forehead 
and eyelids, marked chemosis of the conjunctivas, including the light 
cornea, and proptosis on both sides While the lecovery of the patient 
was the pnncipal evidence against the diagnosis, the clinical picture w’^as 
that of cavernous smus thrombosis 

211 Chemotherapy of Cerebrospinal Meningitis, Foreign Letter (Pans), J A 
M A 110 297 (Jan 22) 1938 

212 Zendel, J F, and Greenberg, D Menmgococcemia Report of Two 
Cases, New York State J Med 37 1744 (Oct 15) 1937 

213 Brown, A E , Bannick, E G , and Habein, H C The Use of Sulf- 
anilamide and Prontosil Solution, Minnesota Med 20 691 (Nov ) 1937 

214 MacNeal, W J , and Cavallo, M E Streptococcic Bacteremia and 
Apparent Thrombosis of the Cavernous Sinuses with Recovery, JAMA 109 
2139 (Dec 25) 1937 
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Bactcicima — Sulfanilamide appeals to be stiikingly effective against 
the types of bacteiemia due to the beta hemolytic stieptococcus, the 
meningococcus and, to some extent, the pneumococcus It is ineffective 
against Sti viiidans and the staph 3 dococcus Keefei lepoited 9 cases 
of hemol} tic streptococcic infection u ith bacteiemia, and 8 cases of hemo- 
lytic sti eptococcic infection without bacteremia All the patients weie 
tieated with sulfanilamide Three died, of whom 1 was comatose and 
had poljaithritis when tieatment was begun, 1 had bionchopneumonia 
and empjema and anothei had tin ombophlebitis of the light internal 
jugulai vein and submaxillaiy abscess 

Eiysipclas — The effectiveness of the oiiginal piontosil m the treat- 
ment of erysipelas uas lepoited in 1935 “^® Similar good results 
obtained with sulfanilamide and its deiivatives have since been repoited 
by vanous authois"^" Bieen and Ta 3 dor®^® used sulfanilamide m 35 
cases of ei 3 ^sipelas and ueie paiticulail 3 '- impiessed with the lesults for 
patients between the ages of 50 and 65 Maizollo^^® administeied 
sulfanilamide to 26 patients, including infants and childien, suffering 
from acute ei 3 sipelas The fever abated and leukocytosis diminished 
duiing the first or second day oi larely duiing the third or fouith day 
In 88 per cent of the cases, fever disappeaied by crisis and the cutaneous 
S3nnptom impioved as soon as the fever abated Snodgrass and Andei- 
son found the action of sulfanilamide not to be diamatic but stated 

215 Keefer, C S Hemolytic Streptococcus Infections, with Especial Refei- 
ence to Prognosis and Treatment with Sulfanilamide, New England J Med 218 

1 (Jan 6) 1938 

216 Ginelin, L Zur Chemotherapie des Erj’-sipels iin Kindesalter, Munchen 
med Wchnschr 82 221 (Feb 7) 1935 Lainpert, J Prontosil gegen Erysipel, 
Zentralbl f Chir 62 2947 (Dec 14) 1935 Klee and Roiner^'^^ Schreus 
Imhauser Roth 

217 (a) Scheurer, O Unsere Erfahiungen mit Prontosil, Med Klin 32 739 

(May 29) 1936 (&) Valerio, A Correspondance, Presse med 44 1317 CAug 

15) 1936 (c) Frankl, J Ueber den Wert des Prontosil in der Therapie des 

Erysipels, Klin Wchnschr 15.1563 (Oct 24) 1936 (d) Anghelescu, V , 

Crivetz, D , Pascal, I , and Lazarescu, V Vergleichende Untersuchungen uber 
Serotherapie, ultraviolette Bestrahlung und Chemotherapie des Erysipels, Deutsche 
med Wchnschr 62 1639 (Oct 2) 1936 (e) Becker, W Die Behandlung des 

Erysipels mit Prontosil, Dermat Wchnschi 104 221 (Feb 13) 1937 (/) 

Kramer (^3 Meyer-Heine and Huguenin (It) Bloch-Michel, Conte and 
Durel 34 (t) Peters and Havard (j) Tonndorfsoi (^3 Meyer zu Horste 202 

218 Breen, G E , and Taylor, I Er3’-sipelas Treated with Prontosil, Lancet 
1 1334 (June 5) 1937 

219 Marzollo, E Contribute alio studio della terapia dell’eresipela con 1 
composti azoici, Gior veneto di sc med 11 340 (June) 1937 

220 Snodgrass, W R, and Anderson, T Prontosil in Tieatment of Ery- 
sipelas Controlled Senes of Three Hundred and Twelve Cases, Brit M T 2 . 
101 (July 17) 1937 
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that the patients on whom it was employed showed better results than 
those treated with ultraviolet radiation or scarlet fever antitoxin These 
authors later found that the administration of the drug reduced the 
incidence of complications and diminished the tendency to recurrence 
Fever was rare after forty-eight hours of sulfanilamide therapy, and 
the lesions failed to spread after the same period Scherber,-“ 
Frankl and Kramer found that the rapid alteration m the clinical 
course of erysipelas was easier to explain on the basis of neutralization 
of toxin than on the basis of bactericidal action Basman and Perley 
stated that some of their most satisfactory results with sulfanilamide 
were obtained in cases of erysipelas They encountered 4 instances of 
the formation of abscess in their 9 patients In 1 case, the erysipelas 
followed antrotomy Hageman and Blake reported 27 patients with 
erysipelas treated wuth sulfanilamide The duration of the disease in 
the control group was 13 9 days, as compared to 5 3 days in the group 
treated with sulfanilamide Spread of the local lesions was noted in 
66 per cent of the control series, wdiile only 11 per cent of those treated 
show'ed more than slight marginal spread Two infants with erysipelas 
and positive cultures of the blood recovered wdien treated with sulf- 
anilamide Watson-Wilhams obtained good results in 70 cases of 
erysipelas, bringing about lecoveiy without a single death 

Infection of a Wound — Some interest attaches to the report of 
Purdie of a case of chronic infection of a wmund due to a hemolytic 
streptococcus, following puerperal sepsis due to the same organism 
three years previously V arious operative procedures and actmotherap} 
had failed to give relief Oral administration of sulfanilamide and local 
treatment with the drug sterilized the w'ound and resulted in complete 
healing 

Infections of the Sinuses — There is a singular paucit}'^ of reports 
concerning the effects of sulfanilamide on infections of the sinuses 
Watson-Williams reported the drug to be efficacious in treating acute 
infections of the paranasal sinuses McIntosh used sulfanilamide in 
2 cases of maxillary sinusitis due to the hemolytic streptococcus In 1 
case the diug w^as given aftei drainage of both antrums because maxil- 
lar^ and ethmoid sinusitis had been present foi six months, but the 

221 Snodgrass, W R, and Anderson, T Sulfanilamide in Treatment of 
Erysipelas Controlled Series of Two Hundred and Seventy Cases, Brit M J 2 
1156 (Dec 11) 1937 

222 Scherber, G Zur lokalen und allgemeinen Bebandlung des Rotlauf, in 
letzterer Beziehung mit besonderer Darstellung der Anwendung des Farbstoff- 
praparates Prontosil (Streptozon, Preparat 5214) wie der Bebandlungsresultate 
mit Omnadin, Wien med Wchnscbr 85 284 (March 9) , 346 (March 23) , 376 
(March 30) 1935 

223 Purdie, A W , and Fr 3 ’-, R M Chronic Haemohdic Streptococcal 
Infection Treated wuth /i-Aminobenzenesulphonamide, Lancet 2 18 (Jub^ 3) 1937 
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effects of the drug ^^ere questionable In the other case the patient 
with bilateral maxillar}- sinusitis and recurrent pneumonia of six i\eeks 
duration, \\ as treated consen atn elj for five eeks Sulfanilamide was 
then given for o \\ eeks, and no recurrence of fever follow ed Favor- 
able results were also obtained with sulfanilamide m a case of ethmoid 
sinusitis with orbital cellulitis Mitchell and Trachsler^^^ said that 
sinusitis was apparentl} fa\orabh affected b} sulfanilamide therap}* 
Hageman found sinusitis to respond fa^ orably m 4 cases without 
surgical interiention when the drug was used 

Use of Sulfanilamide in Othci Diseases — Swift, iMoeii and Hirst 
concluded that the toxic action of sulfanilamide in cases of active rheu- 
matic fever so far outweighed the beneficial therapeutic effect that its 
administration to patients with this disease did not seem justified 
RecknageH'’ and ]\IcOuarne howeier noted some improvement in 
cases of acute rheumatic fe\ er Basman and Perley had inconclusive 
results in 2 cases of rheumatic feier Brown and Banmck--^ reported 
that sulfanilamide had failed in a case of tularemia but had hastened 
the recovery in a case of acute infectious mononucleosis jMcOuarne 
obtained no results with sulfanilamide in 2 cases of lymphatic leukemia 
^McIntosh and others w ere also unable to demonstrate any beneficial 
effect of the drug in acute 1} mphatic leukemia Bohlman reported 3 
cases of post-traumatic gas gangrene, in each of which the condition 
w as associated w ith compound fractures of the leg or thigh While the 
dramatic result m these cases was thought to be due to a specific effect 
on the gas bacillus it was admittedly possible that the outcome was 
due in part to the checking of sjmbiotic growth with the streptococcus 
or other aerobes In 1 case the temperature became normal and no 
toxic symptoms appeared eighteen hours after the first dose of sulf- 
anilamide All 3 patients had receued gas gangrene antitoxin without 
appreciable effect but Ghormley’s contributions on the general value 
of proph} lactic antitoxin cannot as yet be discarded Bohlman sug- 
gested that in all cases mvohing severe crushing injuries in which 
streptococci or gas bacilli may subsequently appear a combination of 
antitoxin and sulfanilamide may present the greatest advance m the 
prevention of gas gangrene infection 

Dr J L T Appleton of the Thomas W E\ans ^Museum and Dental Institute 
School of Dentistn Um\ersit} of Pennsj h ania, gaie bibliographic assistance 

224 S\\ ift, H F Moen J K , and Hirst G K The Action of Sulf- 
anilamide m Rheumatic Fe^er T A M A 110 426 (Feb 5) 1938 

225 Bro\\n A E and Bannick E G The Use of Sulfanilamide and 

Prontosil Solution, Proc Staff Meet Ma^o Clin 12 64-1 fOct 13) 1937 

226 Bohlman, H R Gas Gangrene Treated with Sulfanilamide J A M A 
109 254 (July 24) 1937 

227 Ghormlei' R K Gas Gangrene and Gas Infections T Bone & Joint 
Surg 17 907 (Oct ) 1935 



MORPHOLOGIC AND ROENTGENOLOGIC ASPECTS 
OF THE TEMPORAL BONE 


STUDY or 536 BONES AVITH SPECIAL REFERENCE 
TO PNEUMATIZATION 

C C ROE JACKSON, MD, D Sc (Med) 

CLEVELAND 

/'Concluded fiom page 580) 

CLASSinCATION OF ADULT MATERIAL 

Four examples from the previous section have been selected to repie- 
sent phases of normal pneumatization The word phase is used in 
contradistinction to such a term as stage because it is intended to imply 
absence of strictly delimiting boundaries Figure 4 B shows the picture 
at birth , representatives of this phase will henceforth be referred to as 
gioup I Figuie 5 5 shows the normal development one finds at the 
approximate age of 2 years , lepiesentatives of this phase will be referred 
to as group II Figure 5 F leveals the phase which has extensive pneu- 
matization except in the apex of the pyramid, where there is none, 
1 epresentatives of this phase will hereafter be called group HI Com- 
plete pneumatization of the pyramid (cells in the apex) is shown in 
figure 6F , representatives of this phase show no airest and henceforth 
will be group IV 

As an illustration of the method of classification, observe figuie 7 A 
Specimen 1439 R, a bone of a 57 year old Avhite man By comparison 
Avith figure 4 5, it is noted that pneumatization has been arrested at 
birth or even before, thus this bone is classified in gioup I Specimen 
1726 R (fig 7 5) IS that of anothei 57 year old white man By com- 
parison with figure 5 5, it is seen to show pneumatization which Avas 
arrested neai the 2 year phase, and is therefore classified in group II 
Specimen 1460 R (fig 7 C) is that of a 61 year old man and shoAvs no 
pneumatization m the apex when compaied with figure 5 F but is othei- 
wise extensively pneumatized, thus going into group HI Figure 7 D is 
the left side of the specimen 1439, lef erred to pieAuously in this 
paragraph, and by comparison Avith figure 65 shows widespiead 
pneumatization including the apex (no airest) and is classified in 
group IV 

Since groups I and II have ai rested pneumatization (complete and 
partial) and groups III and IV shoAv little if any arrest of pneumatiza- 
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The total anatomic material used in this study comprises the fol- 
lowing series of temporal bones 

69 skulls, 1 e , 138 bones, ranging in maturation age from 7 fetal 
months to 15 years These show no distinguishing sexual 
or racial characters They were used in the process of 
building the standaid of development 

39 skulls, 1 e , 78 bones, of chronologic age 16 to 20 These 
also show no distinguishing racial or sexual characters 

50 skulls, 1 e, 100 temporal bones, of white men, chionologic 
age 20 to 30 

50 skulls, 1 e , 100 temporal bones, of Negro men, chronologic 
age 20 to 30 

50 skulls, 1 e , 100 tempoial bones, of white men, chronologic 
age 55 to 65 


Table 1 — Skeletal Nximbeis of 100 Temporal Bones of 55 to 65 Yeat Old White 
Men Classified into Gi oups I to IV * 


I 

1439 R 
1280 R & L 
1770 R &, L 
1236 R & L 
1061 R & L 
1347 R & L 
554R 
1019 R 
899 L 
991 L 


1726 R & L 
1588 R & L 
534 L 
1019 L 
1669 R & L 
1564 R & L 
1033 R & L 
991 R 

1486 R & L 
1764 R & L 


II 

K 

899 R 

1943 R & I< 
996R&L 
621 R & L 
869 R & L 
1591 R & L 
1058 R &, L 
912 R & L 
923 R & L 
1743 R & L 


1206 R & L 
1210 R & L 
1872 R & 1, 
1594 R &. 1/ 
1011 R & L 
1741 R &. X, 
1570 R & L 
1217 R & L 
797 R & L 
1255 R & L 


III 

1460 R & L 
1488 B & L 
1553 B & L 
1026 B 
1458 B & 1/ 
1382 B &. L 
995B &. L 
1203 B & L 
1685 B & L 
1472 B & 1/ 
1167 B & L 


IV 

1439 L 
1013 B & 1/ 
1492 B & li 
1026 L 
1514 B & L 


* B = right, Jj = left^indicating individual temporal bones 


In addition, 20 temporal bones were studied before and after macera- 
tion , therefore, the aggregate is 536 temporal bones 

The series of specimens of 55 to 65 year old white men definitely 
represents a stage at which no further development of pneumatization 
need have been expected in those particular temporal bones , it may be 
said that in examining them one is examining the final result The 
bones falling into groups I, II, III and IV, according to the roentgeno- 
logic classification herein developed, were tabulated separately (table 1), 
and for each group the measurements and features A, B, C through L 
were listed (tables 2, 3, 4 and 5) These measurements and features 
have already been defined In this senes of 100 bones of 55 to 65 year 
old white men, 15 show arrest at biith, 56 show arrest at or near the 2 
year period of development , 21 show arrest only m the sense that no 
cells were formed m the apex, and 8 show complete pneumatization 
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(cells m apex). It is interesting to observe that m specimen 1439 the 
nght side shows arrest at birth and the left side no arrest at all (fig. 7 A 
and D). This is an excellent example of the wide differences which 
raa} be found on the tv:o sides of one skull Se\ent}--one namely the 
total number mcluded m groups I and II show arrest from some factor 
m early hfe , of the 29 i e groups III and R' together, which escaped 
this factor m early hfe onh 8 bones show complete freedom from arrest 
somewhere m life 

In considenng each of the four groups in this series one should refer 
to tables 2. 3, 4 and 5 In group I (arrest at birth) the distance (A) 
benveen tlie depression of Wilde and the arcuate emmence averages 


T-ABLE 2 — Gro.’p I jro}}. Tabic 1, ‘iciih h dttidual Data Listed 


Spccjuea 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

1433 B 

230 

G2 0 

S 5 

100 

14-0 

15 0 

16 0 

ISO 

4 0 X 11 C 

G5 

HighO 

14 0 

12?^R 

24 0 

S2.5 


70 

no 

9.5 

no 

17 0 

160 X 60 


High O 

13 0 


230 

35 0 

4.5 

60 

120 

S.5 

160 

200 

100 X 60 

45 

High O 

100 

1770 R 

24 0 

CSO 

40 

93 

16 0 

ISO 

22.0 

190 

30 X 150 

So 

Eotc — 

17 0 

17701- 

220 

SO 

40 

93 

15 0 

no 

190 

15 5 

5 0 X 14 0 

40 

Med’um C 

no 

123SR 

230 

300 

5 0 

so 

14.5 

12B 

230 

22.0 

40 X 100 

40 

Low — 

120 

1233 L 

230 

C0.5 

40 

so 

13B 

12.0 

23B 

19 0 

50 X 120 

SO 

High O 

70 

-lOnB 

2'0 

32.5 

2.0 

60 

15.5 

130 

17 0 

22.0 

40 > no 

Do 

iledium O 

14 0 

IfrUL 

;so 

S1.3 

SO 

70 

15.5 

130 

150 

210 

13 Ox SO 

20 

HighO 

no 

1347 R 

24 0 

34 0 

30 

S 5 

ISO 

IIB 

16 0 

16 0 

5 0 X 15 0 

in 

HighO 

120 

1347 L 

24 0 

S4 0 

5 0 

so 

14J 

120 

15 0 

ISO 

50 X n 0 

20 

HigfaO 

U.0 

554 R 

300 

390 

30 

73 


9o 

17 0 

210 

50 X 7B 

20 

HighO 

no 

1019 B 

210 

S35 

2 5 

60 

1GB 

13 0 

150 

190 

5 0 X 150 

20 

Jledium — 

no 

S39I, 

24.0 

S1.5 

S.3 

7.5 

120 

13 5 

15 0 

19 0 

16 0 X 7 0 

CO 

HighO 

70 

9311/ 

22.0 

S4.5 

4 0 

6.5 

130 

13 0 

ISO 

210 

S 0 V 15 5 


High O 

no 

Maxunum 

coo 

390 

50 

10 0 

16 0 

15 0 

23B 

220 




170 

ilmimnm 

210 

30 0 

20 

60 

9 5 

S 5 

no 

15 5 




70 

Are-age 

24 0 

SSn 

36 

T 7 

ISB 

12.0 

17.2 

192 




UB 


* All measnremeats are recorded ia millimeters -Anv angle listed m column T as y> degrees 
measared 20 degrees or less Tne Sign O ^ised m column K to indicate roundness of the 
jugular fossa and the sign — to mdicate fiatness 


240 ram (15 bones) and ranges from 21 0 to 300 mm In group II 
the same distance averages 23 7 mm and ranges from 20 0 to 27 0 mm 
In group III the 2 l\ erage (A) is 25 8 mm and the range from 22 5 to 
29 0 mm Group I V. which shows no arrest has an average of 26 2 mm 
and a range from 240 to 28 mm From this comparison it is noticed 
that the distance betiA'een tlie ttvo landmarks under considera- 
tion is less in groups I and II which show arrest m early hfe than 
in groups III and IV. which escape arrest in early hfe 

For the distance (B) between the arcuate eminence and the medial 
tip of the apex of the pyramid the average of group I is 330 mm 
group II 33 3 mm grotyi III 34 3 mm and group IV 32 8 mm The 
maximum and minimum measurements can be foimd in the tables For 
the sake of brent}*, only the averages will be considered, among which 




Table 3 — Gtoup II fiom Table 1, with Individual Data Listed"^ 


Specimen 

A 

B 

0 

D 

E 

R 

G 

H 

I 

J 

K 

L 

1588 R 

23 0 

30 0 

20 

65 

11 0 

12 5 

13 0 

21 5 

6 0 X 12 0 

45 

HighO 

14 0 

1588 L 

230 

32 5 

20 

60 

12 5 

12 0 

14 0 

210 

13 5 X 6 0 

55 

High O 

13 0 

1720 R 

23 0 

32 5 

30 

80 

12 0 

90 

200 

16 0 

4 0 X 12 0 

55 

I/OW — 

11 0 

1726 L 

22 0 

37 5 

35 

65 

12 0 

10 0 

16 0 

ISO 

6 0 X 13 0 

60 

High O 

13 0 

554 1, 

26 0 

34 0 

30 

75 

95 

95 

14 0 

17 0 

5 0 X 13 5 

45 

High O 

12 0 

1019 L 

23 0 

32 3 

30 

65 

no 

no 

20 0 

20 0 

3 0 X 15 5 

20 

Medium — 

14 0 

1669 R 

21 0 

34 0 

25 

60 

12 5 

13 5 

17 0 

20 0 

14 0 X 5 0 

50 

High O 

14 0 

1669 L 

230 

36 5 

35 

65 

12 0 

95 

17 0 

17 5 

12 5 X 5 0 

45 

High O 

12 5 

1564 R 

23 0 

33 0 

30 

90 

13 0 

10 0 

21 0 

17 0 

5 0 X 16 0 

50 

Medium O 

13 5 

15641, 

230 

30 0 

3 5 

90 

12 0 

9 5 

18 0 

17 5 

15 5 X 4 0 

40 

Medium — 

14 0 

1033 E 

24 0 

32 0 

35 

75 

14 0 

12 0 

22 0 

18 0 

2 0 X 10 0 

35 

Ixiw — 

10 0 

1033 L 

26 0 

32 0 

30 

90 

15 0 

13 0 

20 0 

17 0 

4 0 X 11 0 

60 

I/OW — 

10 0 

991 R 

210 

35 0 

40 

80 

12 5 

14 0 

15 0 

18 0 

5 0 X 13 0 

40 

HighO 

15 0 

14S6R 

24 0 

36 0 

3 5 

95 

15 0 

13 5 

210 

18 5 

SOX 30 

40 

Medium — 

19 0 

1486 L 

25 0 

32 5 

3 0 

9 5 

15 0 

14 0 

225 

18 0 

10X60 

45 

I/OW — 

210 

1764 R 

20 0 

26 0 

3 5 

75 

12 5 

no 

15 0 

18 5 

50 X 70 

35 

High O 

12 0 

1764 L 

230 

32 0 

30 

60 

13 5 

10 0 

21 5 

17 0 

15 0 X 6 0 

40 

Low — 

14 0 

899 R 

22 0 

32 5 

25 

80 

11 5 

16 5 

15 5 

20 0 

60 X 17 0 

SO 

High O 

11 0 

1943 R 

22 0 

35 0 

20 

90 

13 5 

10 0 

17 0 

18 0 

5 5 X 20 0 

40 

High O 

11 0 

1943 L 

23 0 

32 0 

20 

90 

14 0 

10 5 

21 0 

22 0 

18 0 X 6 0 

50 

Low — 

12 0 

996 R 

26 0 

30 5 

50 

75 

15 0 

12 0 

22 5 

22 0 

0 0 X 13 5 

25 

Low — 

17 0 

996L 

26 5 

290 

40 

90 

15 0 

13 0 

19 0 

21 0 

4 0 X 13 0 

40 

High O 

15 0 

621 R 

22 0 

320 

15 

70 

14 0 

12 5 

16 0 

19 0 

50 X 14 0 

55 

High O 

12 0 

621 L 

24 0 

32 0 

20 

7 5 

15 5 

14 0 

15 0 

18 0 

6 0 X 15 0 

45 

High O 

16 0 

869 R 

21 0 

315 

20 

70 

15 0 

no 

17 0 

16 5 

4 0 X 13 0 

40 

High O 

13 0 

869 L 

25 0 

33 0 

30 

65 

14 5 

12 0 

17 0 

19 0 

SOX SO 

40 

High O 

15 5 ' 

1591 R 

24 0 

36 0 

35 

75 

15 0 

14 5 

19 0 

19 0 

5 0 X 21 0 

25 

HighO 

15 0 

1591 L 

24 0 

32 5 

35 

90 

12 0 

13 5 

14 0 

16 0 

4 0 X 20 0 

40 

High 0 

12 0 

1058 R 

26 0 

30 5 

30 

80 

14 5 

10 0 

190 

17 0 

12 5 X 4 0 

25 

Medium — 

12 0 

1058 L 

26 0 

290 

40 

80 

15 5 

10 0 

235 

20 0 

11 5 X 4 0 

SO 

Low — 

12 0 

912 R 

27 0 

36 0 

60 

60 

13 5 

12 0 

15 0 

20 0 

5 0 X 10 0 

25 

High O 

no 

9121/ 

26 0 

34 0 

60 

65 

13 0 

13 0 

195 

19 5 

50X60 

35 

Low — 

90 

923 R 

26 0 

32 5 

25 

85 

11 5 

19 0 

20 5 

22 5 

5 0 X 10 0 

40 

High — 

210 

923 L 

26 0 

310 

3 5 

8 5 

13 0 

14 0 

17 0 

21 0 

4 0 X 12 0 

45 

Medium O 

19 0 

1745 E 

23 0 

380 

50 

75 

14 0 

13 0 

17 0 

14 0 

5 0 X 17 0 

45 

Medium O 

16 5 

1743 1/ 

26 0 

35 0 

4 5 

6 5 

13 0 

13 5 

22 0 

16 0 

3 0 X 11 0 

45 

Low — 

19 0 

1206 R 

24 0 

33 0 

3 0 

70 

14 0 

14 0 

14 0 

19 0 

5 0 X 14 0 

55 

High O 

20 0 

12061/ 

24 5 

34 0 

30 

7 5 

15 0 

16 0 

20 0 

18 0 

6 0 X 10 0 

50 

Low — 

15 0 

1210 R 

23 0 

38 0 

30 

70 

13 5 

no 

21 0 

16 0 

5 0 X 17 0 

30 

Medium — 

no 

12101/ 

23 0 

37 0 

2 5 

70 

15 0 

12 5 

23 5 

20 0 

SOX 90 

40 

Low — 

no 

1872 R 

22 5 

32 0 

40 

8 5 

no 

15 5 

12 0 

17 5 

SOX 4 0 

50 

High O 

14 0 

1872 1/ 

24 0 

36 5 

30 

70 

11 5 

12 5 

19 0 

18 5 

SOX 80 

40 

Low — 

10 0 

1594 R 

250 

33 0 

25 

70 

12 0 

13 5 

14 0 

19 0 

4 0X90 

40 

High O 

15 0 

15941/ 

26 0 

33 0 

20 

70 

12 0 

11 5 

17 0 

18 5 

5 0 X 12 0 

SO 

Medium O 

12 5 

1011 R 

25 0 

35 0 

2 5 

60 

115 

13 0 

15 5 

18 0 

3 0 X 14 0 

60 

High O 

13 0 

10111/ 

24 0 

37 0 

2 5 

6 5 

11 5 

12 0 

16 0 

18 0 

3 0 X 15 0 

50 

High O 

16 0 

1741 R 

210 

32 5 

20 

60 

14 0 

10 0 

220 

21 0 

90 X 80 

40 

Low — 

14 0 

17411/ 

22 0 

32 0 

30 

70 

13 0 

12 0 

17 0 

18 0 

5 0 X 10 0 

45 

Medium O 

15 0 

1570 R 

22 0 

35 0 

1 5 

80 

13 0 

95 

18 0 

21 0 

5 5 X 10 5 

50 

Medium O 

20 0 

15701/ 

23 0 

35 0 

20 

90 

14 0 

no 

12 0 

20 0 

6 0 X 13 0 

40 

High O 

16 0 

1217 R 

23 0 

33 5 

3 5 

70 

15 0 

14 0 

13 0 

19 5 

8 0 X 16 0 

50 

High O 

15 0 

12171/ 

22 0 

335 

4 5 

70 

13 5 

15 0 

15 0 

195 

80 X 18 0 

40 

Medium — 

14 0 

797 R 

24 0 

36 0 

30 

00 

14 0 

10 0 

12 0 

18 0 

4 0 X 19 0 

35 

HighO 

11 0 

7971/ 

25 0 

380 

30 

60 

14 5 

90 

17 0 

21 0 

6 0 X 14 0 

30 

High O 

13 0 

1255 R 

22 0 

31 5 

3 5 

55 

12 5 

no 

15 5 

17 5 

5 5 X 19 0 

35 

High O 

12 0 

1255 1/ 

23 0 

29 0 

40 

55 

12 0 

10 0 

20 0 

19 0 

7 0 X 16 0 

35 

Low — 

10 0 

Maximum 

27 0 

37 5 

60 

95 

15 5 

16 5 

23 5 

225 




21 0 

Minimum 

20 0 

260 

1 5 

55 

9 5 

90 

12 0 

13 0 

• 



90 

Average 

23 7 

33 3 

31 

74 

13 2 

12 0 

17 6 

18 6 




13 9 


* All mea'Jurwnonts are recorded m millimeters Any angle listed in column J as 20 degrees 
measured 20 degrees or less The sign O is used in column K to indicate roundness of the 
jugular fossa and the sign — to indieate flatness 
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the exfierae diifterence to be found is onl) 1 5 mm In other words, 
this dimension is faiil) constant iindei all conditions once adult life 
IS leached In the thickness (C) of the loof of the internal auditory 
canal there aie consideiable mdnidual difteiences, but the averages are 


Table 4 — Gioup III fioiii Tabic 1, i\.iih Individual Data Listed * 


Specimen 

A 

B 

C 

D 

L 

r 

G 

H 

I 

J 

K 

L 

USSR 

23 0 

31 3 

30 

00 

12 0 

13 0 

ISO 

21 0 

12 5 x 7 0 

50 

Medium O 

17 0 

llSSL 

24 0 

32 0 

25 

7 5 

12 5 

13 5 

19 0 

21 5 

6 0 X IS 5 

35 

Low — 

16 0 

1353 B 

2S0 

33 0 

30 

7 5 

13 5 

13 0 

13 0 

17 0 

S 0 X 14 0 

45 

High O 

16 0 

1353 L 

27 0 

34 0 

30 

7 5 

14 3 

ISO 

22 0 

21 0 

6 0 X 10 5 

50 

Medium — 

ISO 

102GR 

27 0 

32 3 

50 

11 0 

10 0 

10 5 

16 0 

20 0 

20 X 90 

35 

HighO 

ISO 

1400 B 

20 0 

30 5 

4 5 

90 

13 3 

13 0 

14 0 

16 0 

4 0 X 8 5 

30 

High O 

ISO 

1400 B 

20 0 

30 0 

00 

10 0 

11 5 

13 0 

17 0 

22 0 

0 

30 

High O 

21 0 

145SB 

25 0 

31 5 

30 

10 0 

14 3 

no 

21 5 

22 0 

6 0 X 11 0 

55 

Low — 

15 0 

143SI/ 

22 5 

37 0 

3 5 

11 5 

16 0 

9 5 

17 0 

25 0 

90 X 50 

60 

High O 

23 0 

1^2 R 

24 0 

34 0 

30 

4 5 

14 5 

15 5 

21 5 

19 0 

6 0 X 10 0 

35 

Low — 

no 

1SS2L 

23 0 

3S0 

25 

4 0 

11 5 

13 0 

21 0 

10 5 

S 0 X 11 0 

50 

Low — 

10 5 

9^5 R 

20 0 

SCO 

30 

7 5 

16 5 

9 5 

250 

16 5 

50 X 70 

40 

Medium — 

15 0 

995 B 

27 0 

!S 5 

4 5 

10 0 

15 0 

14 0 

235 

10 0 

5 0 X 11 5 

45 

Medium — 

14 0 

1203 B 

25 0 

35 0 

25 

7 5 

13 0 

13 0 

20 0 

17 0 

5 0 X 23 0 

50 

Medium — 

16 0 

1203 L 

27 0 

35 5 

30 

so 

12 0 

15 0 

20 5 

10 0 

40 X 200 

45 

Medium O 

14 0 

16S5R 

2S0 

34 0 

30 

80 

12 0 

14 5 

20 0 

ISO 

6 0 X 15 0 

45 

Low — 

17 0 

1635 L 

20 0 

33 0 

40 

7 5 

13 0 

14 5 

190 

15 0 

6 0 X IS 0 

30 

Low — 

ISO 

1472 B 

20 0 

32 5 

5 0 

so 

14 5 

11 0 

13 0 

16 0 

4 5 X SO 

20 

High O 

17 0 

1472 L 

23 0 

32 0 

so 

70 

15 0 

10 3 

20 0 

22 0 

SO X SO 

20 

Medium — 

17 0 

1167 R 

290 

36 0 

50 

90 

15 0 

12 0 

15 0 

200 

11 5 X 6 0 

40 

High O 

11 0 

1167 L 

230 

39 0 

50 

90 

14 0 

14 0 

19 0 

20 0 

11 3 X 4 0 

40 

Medium — 

13 0 

Maximum 

290 

39 0 

00 

115 

16 5 

ISO 

25 0 

25 0 

t • 



23 0 

Minimum 

22 5 

80 0 

25 

40 

11 5 

0 5 

13 0 

13 0 




10 5 

A\erage 

25 8 

34 3 

38 

8 1 

13 8 

13 3 

IS 8 

18 9 




16 0 

* All measurements 

are recorded in inilhmcters 

An^ angle listed m 

column J as 20 degrees 

measured 20 degrees or 

less 

The 

sign 

O IS 

used in column K to indicate 

roundness 

of the 

jugular fossa and the sign — 

to indicate flatness 







Table 5 — Gioup IF, 

fioin 

Table 1, 

zvith Individual Data Listed * 


Specimen 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

1439 L 

27 0 

310 

20 

13 0 

150 

17 0 

16 0 

ISO 

5 0 X 10 5 

40 

High O 

15 0 

1013 R 

250 

31 5 

30 

70 

16 5 

14 0 

17 0 

ISO 

70 X 3 0 

20 

High O 

13 0 

1013 L 

24 0 

30 0 

30 

90 

13 0 

15 0 

15 0 

17 0 

SO X 130 

20 

HIghO 

13 0 

1492 R 

20 0 

33 0 

30 

S 5 

10 0 

12 0 

23 5 

22 0 

6 0 X 15 0 

45 

Low — 

16 5 

1492 L 

28 0 

34 0 

30 

7 5 

13 5 

11 5 

no 

20 0 

7 0 X 10 0 

40 

HighO 

19 0 

1026 L 

26 0 

31 0 

G 5 

11 5 

16 0 

12 0 

14 0 

21 5 

20X10 

35 

HighO 

17 0 

1514 R 

26 0 

37 0 

40 

SO 

15 0 

14 0 

23 5 

23 0 

S 0 X 22 0 

45 

Low — 

17 0 

1514 L 

2S0 

33 5 

4 0 

10 0 

14 0 

14 0 

13 0 

21 0 

6 0 X 21 0 

20 

HighO 

24 0 

Maximum 

2S0 

37 0 

6 5 

13 0 

16 5 

17 0 

235 

22 0 




24 0 

Minimum 

24 0 

30 0 

20 

70 

13 0 

11 5 

11 0 

17 0 




13 0 

Average 

26 2 

32 S 

3 5 

93 

14 S 

13 7 

16 0 

200 




16 S 


* All measurements are recorded in millimeters Any angle listed in column T as 20 degrees 
measured 20 degrees or less The sign O m used in column K to indicate roundness of the 
jugular fossa and the sign — to indicate flatness 


much alike The average distance (D) from the internal carotid artert" 
to the posterior surface of the pyramid in the midapical area increases 
from 7 7 mm in group I to 9 3 mm in group IV 

The position of the hiatus Fallopii measured from the posterior edge 
of the pyramid (F) is farther forward in group IV (13 7 mm ) than m 
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group I (12 0 mm ) The minimal distance from the jugulai fossa to 
the top of the arcuate eminence (G) increases from 17 2 mm m group I 
to 17 6 mm in group II and to 18 8 mm m group III and then decreases 
to 16 6 mm in group IV The relation of the anterior margin of the 
lateral sinus to the arcuate eminence, it is true, shows considerable range, 
but the averages of the four groups show no significant differences 
Again, while the osseous dehiscence over the internal carotid arter}^ 
shows considerable variation, there is no significance m the statistically 

Table 6 — Skeletal Numbets of 100 Tempo) al Bones of 20 to 30 Yea) Old White 
Men Classified into Gioitps I to IV* 


I II 

_ 


416 R & L 267 R & L 484 R & L 680 

628 L 688 R ^6 L 1327 R & 1, 94 

614 R & L 1769 R & n 1612 R & 1, 2584 

341 R & L 1163 R & L 310 R & L 694 

1043 R &, L 628 R 2192 R & L 471 

238 R & L 1298 L 2434 R &, 1, 490 

958 R & L 215 R & L 672 

376 R & L 424 L 618 

1873 R & L 288 R & L 










III 


IV 



B 

S. 

Jj 

623 

B 

Si 

L 

712 

B 

& 

n 

583 

R 

& 

L 

R 

& 

1, 

1546 

B 


L 

1160 

R 

&, 

L 

667 

B 

& 

L 

R 

& 

1, 

1393 

R 

& 

n 

2565 

B 

& 

L 

2041 

R 

& 

L 

R 

& 

L 

1039 

B 

Su 

Jj 

360 

B 

&, 

L 

423 

B 

& 

L 

R 

& 

n 

469 

B 

& 

L 

575 

B 

& 

I, 

1293 

B 



R 



1674 

B 

& 

L 

424 

B 



503 

R 

& 

L 

B 

& 

L 

643 

B 

& 

L 

687 

R 

&. 

n 





R 

& 

Tu 

392 

R 

Si 

n 

490 

L 








* R = right, L = lelt— indicating indiMdual temponl bones 


Table 7 — Gioup 1 fiom Table 6, ztnth Individnal Data Listed^ 


Speoimen 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

436 R 

24 0 

26 0 

30 

40 

12 0 

8 5 

13 5 

16 5 

6 0 X 10 0 

60 

HighO 

80 

436 h 

24 0 

35 0 

30 

50 

12 0 

110 

14 0 

210 

6 0 X 12 5 

60 

HighO 

80 

628 L 

21 0 

32 0 

25 

75 

10 0 

75 

13 0 

16 0 

60 X 7 0 

20 

HighO 

90 

614 B 

230 

34 5 

20 

10 5 

11 5 

13 5 

15 0 

17 0 

35 X 80 

35 

HighO 

12 0 

6141, 

24 0 

31 0 

30 

10 0 

14 0 

12 0 

17 0 

21 5 

8 5 X 8 0 

40 

High O 

18 0 

341 B 

20 0 

355 

40 

65 

13 0 

12 0 

17 0 

16 0 

4 0 X 10 5 

50 

High O 

10 0 

3411, 

20 5 

33 0 

40 

6 5 

14 5 

14 0 

16 5 

170 

3 0 X 9 0 

50 

HighO 

13 0 

1043 B 

21 0 

35 0 

60 

7 5 

13 0 

120 

19 0 

16 5 

4 0 X 90 

20 

Medium O 

15 0 

1043 L 

260 

32 0 

60 

85 

14 5 

115 

20 0 

18 5 

6 0 X 11 0 

20 

Low — 

13 0 

238 B 

25 0 

33 0 

25 

70 

12 0 

8 5 

19 5 

20 5 

4 0 X 13 0 

40 

Medium O 

12 0 

238 I, 

25 0 

32 0 

3 5 

60 

13 5 

70 

15 5 

19 5 

3 5 X 13 5 

35 

High O 

no 

Ma'^imum 

26 0 

360 

60 

10 5 

14 5 

14 0 

20 0 

21 5 




18 0 

Minimum 

20 0 

310 

20 

40 

10 0 

70 

13 0 

16 5 




80 

Average 

23 0 

33 5 

36 

72 

12 7 

10 7 

16 4 

IS 2 




117 


* All measurements are recorded in millimeters Any angle listed in column J as 20 degrees 
measured 20 degrees or less The sign O is used m column K to indicate roundness of the 
lugular fossa ana the sign — to indicate flatness 


reduced data To this statement, however, specimen 1460 L presents an 
exception, for it has no bony dehiscence (1 only out of the 100 bones) 
It IS to be noticed that in specimen 899 L the angle formed by the 
posterior root of the zygoma as it turns up from the plane of the zygo- 
matic arch IS 30 degrees (J) and the minimal distance from the lateral 
sinus to the depression of Wilde (L) is 7 7 mm Again, specimen 
1236 L has an angle of 30 degiees with a distance of 7 7 mm , whereas 
in specimen 991 L there is an angle of 50 degrees and the distance is 11 
mm , and specimen 1770 R has an angle of 35 degrees with a distance of 






Table 8 — Gtoiip II iwm Table 6, u'lth Individual Data Listed"^ 


Specimen 

A 

B 

C 

D 

E 

E 

G 

H 

I 

J 

K 

L 

267 E 

220 

36 0 

2 5 

6 5 

15 0 

110 

14 0 

ISO 

50 X S3 

20 

HighO 

90 

267 L 

22 0 

37 5 

40 

6 5 

12 5 

9 5 

230 

21 5 

40x90 

20 

iLOTC — 

13 5 

6SSE 

19 0 

34 5 

35 

7 5 

12 0 

90 

16 0 

17 0 

5 0 X 12 5 

40 

Medium — 

14 0 

6S5L 

20 5 

350 

30 

7 5 

13 0 

10 0 

17 0 

15 5 

4 5 X 10 0 

30 

Medium — 

12 0 

1769 R 

22 0 

31 5 

5 5 

7 5 

13 0 

11 5 

18 5 

16 0 

11 5 X 5 0 

50 

Medium — 

12 0 

1769 L 

26 0 

285 

5 0 

7 5 

15 0 

13 5 

205 

24 5 

13 5 X 6 0 

50 

Low — 

15 0 

1163 B 

23 0 

330 

5 0 

SO 

13 0 

11 0 

19 0 

17 0 

10 0 X 7 0 

45 

Medium 0 

17 0 

1163 L 

23 0 

32 5 

40 

7 5 

14 0 

110 

20 5 

18 5 

13 0 X 7 0 

40 

Medium — 

17 0 

62SB 

200 

350 

2 5 

80 

11 5 

80 

16 0 

16 0 

50x90 

25 

Medium — 

13 0 

129SIj 

220 

31 5 

35 

60 

16 5 

10 5 

16 0 

19 0 

4 0 y 17 0 

20 

High O 

11 5 

95SE 

200 

36 0 

40 

SO 

12 5 

11 5 

16 5 

220 

5 0 X 11 0 

40 

HighO 

17 0 

95SL 

210 

35 5 

40 

9 5 

14 5 

19 0 

16 0 

18 5 

4 5 X 10 0 

55 

HighO 

13 0 

376 R 

210 

37 0 

40 

5 5 

12 5 

9 5 

22 0 

19 5 

6 0 X 11 0 

45 

Low — 

14 0 

376 L 

200 

36 5 

5 0 

70 

14 0 

115 

19 0 

17 0 

12 5 X 6 0 

45 

Medium O 

13 0 

1S7SR 

215 

29 5 

SO 

7 5 

12 5 

10 0 

18 0 

ISO 

4 5 X 90 

S3 

High O 

12 0 

1873 L 

210 

29 5 

20 

SO 

13 0 

13 5 

20 0 

215 

6 0 X 12 0 

30 

High — 

no 

484 R 

24 0 

32 0 

5 0 

90 

13 0 

11 5 

16 0 

18 5 

20 X 30 

25 

High O 

no 

484 L 

26 0 

31 5 

60 

10 0 

13 5 

12 5 

14 0 

20 0 

20 X 30 

35 

HighO 

13 0 

1327 B 

200 

35 0 

40 

60 

14 0 

7 5 

23 0 

215 

SOX 70 

45 

Low — 

17 0 

1327 L 

200 

35 5 

3 5 

5 5 

120 

90 

16 0 

15 5 

4 0 X 11 5 

50 

HigbO 

13 0 

1612 B 

230 

36 5 

4 5 

70 

17 0 

12 5 

15 0 

ISO 

50 X SO 

45 

HighO 

ISO 

1612 L 

23 0 

37 5 

40 

SO 

14 0 

12 0 

22 0 

22 5 

5 0 X SO 

25 

Low — 

14 0 

310 R 

23 0 

350 

35 

60 

12 5 

11 0 

200 

22 0 

5 0 X 10 0 

20 

High- 

12 0 

310 L 

25 0 

335 

30 

80 

12 5 

10 0 

210 

20 5 

60 X 12 0 

45 

Medium — 

90 

2193 R 

23 0 

33 0 

2 5 

60 

15 0 

110 

16 5 

IS 5 

0 

25 

High O 

no 

2192 L 

24 0 

34 5 

SO 

80 

16 5 

170 

14 5 

17 0 

4 0 X 7 0 

35 

HighO 

85 

2454 R 

225 

375 

25 

5 5 

12 5 

12 0 

17 0 

ISO 

5 0 X 7 0 

30 

High O 

12 0 

2454 L 

230 

335 

25 

60 

13 5 

115 

15 0 

17 5 

4 5 X 4 0 

SO 

High O 

12 0 

215 B 

225 

35 5 

45 

10 0 

17 0 

115 

24 0 

18 0 

4 0 X 13 5 

40 

Medium — 

15 0 

215 L 

22 0 

36 0 

40 

80 

17 5 

95 

220 

17 5 

4 5 X 14 0 

35 

High — 

11 0 

2SSR 

24 0 

33 5 

40 

SO 

14 0 

100 

215 

210 

5 0 X 10 5 

25 

HighO 

12 0 

424 L 

25 0 

380 

4 5 

85 

12 5 

10 0 

22 5 

16 5 

5 0 X 10 5 

20 

Low — 

15 0 

2SSL 

24 0 

34 5 

35 

7 0 

15 0 

100 

20 5 

19 0 

4 0 X 11 0 

23 

High O 

12 0 

6SQB 

22 0 

380 

40 

85 

11 0 

12 5 

24 0 

15 5 

50 X 50 

20 

Low — 

16 0 

6801. 

27 0 

305 

40 

85 

13 0 

13 5 

19 0 

22 0 

20 X 20 

20 

Low — 

17 5 

94 B 

25 0 

380 

30 

50 

16 0 

10 0 

19 5 

ISO 

4 0 X IS 5 

45 

High — 

14 0 

94L 

26 0 

365 

35 

60 

13 0 

120 

170 

20 5 

4 5 X 17 0 

40 

Medium Q 

19 0 

25S4B 

250 

33 5 

40 

70 

13 5 

13 0 

17 0 

19 0 

5 5 X 11 0 

40 

Medium O 

17 0 

2584 L 

26 0 

34 5 

3 5 

70 

14 0 

12 0 

21 5 

12 5 

50 X SO 

35 

Low — 

24 0 

694 R 

19 0 

37 5 

25 

65 

10 5 

10 0 

19 0 

14 5 

60 X 70 

SO 

Low — 

130 

694 L 

21 5 

370 

30 

70 

120 

12 0 

18 5 

12 5 

5 0 X 9 5 

20 

Low — 

SO 

471 R 

20 0 

35 0 

30 

70 

13 5 

90 

15 0 

17 0 

60 X 95 

70 

High 0 

15 0 

471 L 

22 0 

360 

35 

70 

14 0 

10 5 

22 0 

19 0 

90 X 60 

43 

Low — 

15 0 

490 E 

22 0 

35 0 

40 

SO 

15 0 

13 5 

15 0 

11 5 

10 X 30 

SO 

HighO 

90 

673 R 

200 

39 0 

27 

SO 

11 5 

10 5 

24 5 

17 0 

10 0 X 4 0 

35 

Low — 

16 0 

672 L 

25 0 

aso 

35 

95 

13 0 

10 5 

16 0 

15 5 

4 0x60 

25 

High O 

11 0 

618 R 

210 

36 0 

2 5 

7 5 

12 0 

85 

15 0 

13 5 

6 0 X 10 0 

45 

High O 

ISO 

618 L 

210 

35 5 

SO 

70 

12 5 

9 5 

20 0 

17 0 

70 X 13 0 

35 

Medium 0 

11 0 

623 R 

24 0 

35 5 

30 

85 

15 5 

10 0 

18 5 

21 0 

7 0 X 14 0 

20 

HighO 

10 0 

6351. 

26 0 

3S0 

2 5 

8 5 

14 0 

10 0 

ISO 

19 0 

50 X 130 

30 

HighO 

13 0 

1546 B 

23 0 

83 5 

40 

9 5 

15 0 

10 5 

14 0 

17 5 

5 0 X 10 0 

30 

HighO 

17 0 

1546 L 

24 0 

33 5 

4 0 

90 

15 0 

12 0 

16 0 

210 

4 0 X 10 5 

35 

High O 

14 0 

1393 R 

26 0 

36 0 

1 0 

70 

10 0 

no 

14 0 

18 5 

30 X 70 

35 

High O 

15 5 

13951. 

24 0 

35 0 

10 

60 

10 5 

12 0 

14 0 

17 5 

3 5 X 11 0 

35 

HighO 

16 0 

1039 B 

22 0 

31 5 

35 

6 5 

13 0 

so 

16 5 

17 5 

60 X 60 

40 

High O 

13 0 

1039 L 

23 0 

34 5 

30 

60 

12 5 

90 

16 5 

150 

7 0 X 18 0 

20 

High — 

90 

469 R 

220 

34 5 

SO 

6 5 

12 5 

110 

15 0 

15 5 

50 X SO 

20 

High O 

11 0 

469 L 

230 

35 5 

35 

70 

13 5 

15 0 

16 0 

14 5 

3 0 X 16 0 

25 

High O 

12 5 

1674 B 

230 

36 5 

40 

7 5 

15 0 

11 0 

200 

27 0 

50 X 90 

45 

HighO 

15 0 

16741, 

23 0 

39 0 

40 

70 

15 0 

10 0 

22 0 

205 

5 0 X 12 0 

35 

High — 

150 

645 R 

22 0 

85 0 

30 

70 

15 0 

10 5 

14 0 

14 0 

40 X 50 

40 

HighO 

17 0 

6431 

23 0 

37 0 

30 

60 

14 0 

95 

17 0 

15 5 

10x30 

45 

HighO 

16 0 

392 B 

27 0 

35 0 

37 

8 5 

12 5 

16 0 

16 0 

23 0 

4 5 X 10 5 

35 

High O 

19 0 

392 i 

24 0 

40 5 

37 

9 5 

13 0 

16 5 

ISO 

20 0 

4 0 y 14 0 

35 

High O 

19 0 

MaMmum 

270 

40 5 

6 0 

10 0 

17 5 

19 0 

24 5 

27 0 




24 0 

Minimum 

19 0 

295 

10 

5 0 

10 0 

7 5 

14 0 

11 5 




R 0 

Average 

22 8 

350 

35 

74 

13 6 

112 

181 

18 2 




O V 

13 9 


* Al' measurements arc recorded m millimeters Anv angle listed m column I as 20 decrees 
measured 20 degrees or less The sign O is used in column K to indicate roundnes= of the 
jugular fos=a and the =ign — to indicate flatness 


756 


ARCHIVES OF OTOLARYNGOLOGY 


17 0 mm Fiom these examples it is obvious that a small angle (J) does 
not necessarily imply a long distance (L) nor a great angle a short 
distance The angulation of the posterior root of the zygoma, therefore, 
possesses no clinical significance even for group I, in regard to vhich its 


Table 9 — Giciip III fi-om Table 6, ivith Individual Data Listed* 


Specimen 

A 

B 

c 

D 

r 

r 

G 

H 

I 

J 

K 

L 

712 R 

27 0 

41 0 

30 

80 

15 0 

14 5 

18 0 

19 0 

30 X 20 

35 

High O 

19 0 

712 L 

27 0 

42 5 

30 

8 0 

15 5 

15 0 

17 0 

17 5 

20 X 85 

25 

HlghO 

17 0 

neoR 

20 0 

32 0 

3 5 

70 

n 0 

13 0 

16 0 

26 0 

7 0 X 6 5 

20 

High O 

210 

1160 L 

25 0 

34 0 

4 0 

75 

13 0 

15 5 

20 0 

21 5 

G 0 X 7 5 

35 

Medium O 

22 0 

2565 R 

230 

35 0 

25 

70 

12 0 

10 5 

17 0 

22 5 

4 5 X 15 5 

20 

High - 

18 0 

2565 L 

27 0 

34 0 

25 

80 

14 5 

10 5 

12 0 

19 0 

5 0 y 16 5 

20 

HIghO 

14 0 

360 R 

24 0 

40 0 

30 

80 

11 0 

12 0 

24 5 

11 5 

6 0 X 14 5 

40 

Low — 

16 0 

360 L 

260 

33 0 

40 

60 

13 0 

95 

16 0 

18 0 

5 0 X 14 0 

10 

HIghO 

14 0 

575 R 

22 0 

32 5 

30 

SO 

11 0 

14 0 

17 0 

19 0 

5 0 X 9 5 

25 

HlghO 

15 0 

575 L 

24 0 

32 5 

30 

S 0 

13 0 

12 0 

22 5 

17 5 

30 X 4 0 

25 

Low — 

15 0 

421 R 

24 0 

36 0 

50 

SO 

13 5 

11 5 

210 

19 5 

4 0 X 10 0 

20 

Low — 

20 5 

687 R 

26 0 

36 0 

40 

10 5 

14 0 

17 0 

235 

19 0 

4 5 X IS 0 

35 

Medium — 

20 0 

687 L 

26 0 

330 

4 5 

no 

13 5 

15 0 

24 5 

19 5 

30 X 20 

40 

Medium — 

20 5 

490 L 

24 0 

34 0 

4 0 

70 

13 5 

13 5 

17 5 

18 0 

4 5 X 7 0 

45 

High O 

13 0 

Maximum 

27 0 

42 5 

50 

11 0 

15 5 

17 0 

24 5 

260 




22 0 

Minimum 

20 0 

32 0 

25 

70 

110 

95 

16 0 

11 5 




ISO 

A\ erage 

24 6 

35 5 

3 5 

SO 

131 

131 

19 0 

191 




17 5 

* All measurements are recorded in millimeters Any angle listed in column J as 20 degrees 
measured 20 degrees or less The sign O is used in column K to indicate roundness of the 
jugular fossa and the sign — to indicate flatness 


Table 10 — 

Gioup IV ftom 

Table 6, with Individual Data Listed* 


Specimen 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

583 B 

22 0 

34 0 

4 5 

10 0 

14 5 

14 5 

22 5 

23 0 

6 0 X 10 0 

35 

Low — 

16 0 

583 L 

24 0 

30 0 

55 

9 5 

15 0 

13 0 

19 0 

18 0 

8 0 X 7 0 

40 

Medium O 

12 0 

667 B 

250 

33 0 

40 

70 

13 5 

15 5 

24 0 

18 5 

SOX 70 

20 

Low — 

14 0 

667 L 

24 0 

32 5 

50 

75 

16 5 

16 0 

200 

ISO 

6 0 X 10 0 

35 

Medium O 

14 0 

2041 R 

250 

38 0 

30 

65 

12 0 

no 

18 0 

17 5 

70 X 90 

40 

High — 

20 0 

2041 L 

29 0 

35 5 

30 

6 5 

12 0 

13 5 

23 5 

19 0 

2 5 X 18 0 

40 

Low — 

19 0 

423 B 

250 

360 

40 

75 

14 5 

11 5 

19 0 

15 0 

5 5 X 7 0 

20 

Low — 

16 0 

423 L 

26 0 

36 5 

40 

80 

14 0 

13 5 

22 0 

18 5 

6 0 X 11 0 

25 

Low — 

19 0 

1298 B 

22 0 

32 5 

30 

50 

15 5 

95 

20 0 

17 5 

60 X 200 

35 

High O 

12 0 

503 B 

22 0 

39 0 

55 

90 

16 0 

13 5 

24 0 

18 5 

5 0 X 11 0 

40 

Low — 

20 0 

503 L 

26 0 

36 0 

60 

75 

16 0 

13 5 

260 

210 

6 0 X 7 5 

25 

Low — 

16 0 

Maximum 

29 0 

39 0 

60 

10 0 

16 5 

16 0 

26 0 

23 0 




20 0 

Minimum 

22 0 

30 0 

30 

50 

12 0 

95 

18 0 

15 0 




12 0 

Average 

24 5 

34 8 

43 

76 

14 5 

13 2 

21 6 

18 6 




16 2 


* All njeasurements are recorded in millimeters Any angle listed in column J as 20 degrees 
measured 20 degrees or less The sign O Is used in column K to indicate roundness of the 
jugular fossa and the sign — to indicate flatness 


meaning might have been expected to be most significant in surgery As 
Wittmaack^ has said, the forward position of the lateral sinus occuis 
only m pathologic pneumatization Returning to the dimension (L) 
between the lateral sinus and the depression of Wilde, one finds a 
gradual increase from 115 mm in group I to 13 9 mm in group II, to 
16 0 mm in group III and to 16 8 mm in group IV The significance 


JACKSON— TEMPORAL BONE 
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of this IS that the bones which are free from arrest naturally show infla- 
tion and therefore a larger dimension than the bones m which pneu- 
matization was ai rested in early life 

In a more geneial way specimens from this series of bones of 55 to 
65 year old men may be compared with a series of men of 20 to 30 
years It is a striking and significant fact that the moiphologic features 


Table 11 — Skeletal Nmnhets of 100 Tempotal Bones of 20 to SO Yea) Old Neg)o 

Me)i- Classified into Gioups I to IV*' 


I 

1699 K & L 
1312 R & L 
970 R 

1361 R & L 
10S4 R & L 
1372 R & L 


855 R <S/ L 
809 R 
970 L 
792 R &. L 
1014 R & L 
1134 R & L 
1054 R & L 
1141 R & L 
703 R 
941 R & L 
S60R & L 
858 R 

1442 R & L 


1092 R & L 
S59R&L 
9591. 

1233 R 
1094 R 
569 R & I» 
2281 R & L 
1967 R & L 
56SR iS, L 
2060 R & L 
1957 R & L 
1682 R & 1/ 


2203 L 
2009R & L 
1072 R & L 
778 R & L 
791 R & L 
716 R & L 
1360R & L 
1044 R & L 
S09L 

1278 R & L 
1742 R & L 


874 R & L 
S62R & L 
782 R & L 
1204 B &. L 
1036 B & L 
1112 L 
703 L 
959 B 
1233 L 
1094 L 


IV 

2203 B 
1201 B & L 
857 B L 
1360 R & L 
846 B & L 
S5SL 
1112 B 


III 


^ R = light, L = left—mdicating individual temporal bones 


Table 12 — Gionp I fiom Table 11, with Individual Data Listed'* 


Specimen 

A 

B 

C 

D 

E 

p 

G 

H 

I 

J 

K 

L 

1699 B 

19 0 

34 0 

30 

75 

10 0 

12 5 

14 0 

13 0 

50 X SO 

35 

High — 

70 

1699 L 

210 

310 

40 

SO 

110 

13 5 

15 5 

15 5 

3 0 X 11 0 

45 

Medium — 

SO 

1312 R 

20 0 

34 0 

20 

40 

90 

no 

15 0 

20 0 

5 0 X 11 0 

45 

High O 

60 

1312 L 

200 

36 5 

25 

40 

10 5 

no 

14 0 

14 5 

3 0 X 10 0 

50 

HighO 

35 

970 R 

18 0 

32 5 

50 

85 

15 0 

10 0 

15 0 

16 5 

20x70 

35 

HighO 

80 

1361 R 

21 5 

35 0 

20 

6 5 

no 

12 0 

17 0 

220 

50 X 100 

55 

Medium O 

90 

1361 L 

22 0 

35 5 

25 

60 

no 

14 0 

120 

19 0 

5 0 X 11 0 

45 

HighO 

60 

1084 B 

210 

35 0 

4 5 

70 

12 0 

13 5 

17 0 

14 5 

5 0 X 12 0 

45 

HighO 

ISO 

1084 L 

22 0 

35 5 

30 

85 

115 

13 5 

16 5 

16 0 

40 X 80 

40 

HigbO 

90 

1372 B 

190 

380 

40 

80 

no 

13 0 

15 5 

16 0 

7 0 X 11 0 

50 

Medium O 

60 

1372 L 

21 0 

365 

35 

9 5 

no 

14 0 

16 0 

16 5 

7 0 X 11 0 

40 

Medium — 

5 5 

Maximum 

220 

380 

50 

95 

15 0 

14 0 

17 0 

220 




13 0 

Minimum 

18 0 

310 

20 

40 

90 

10 0 

12 0 

13 0 




35 

Average 

20 4 

34 9 

32 

70 

112 

12 5 

15 2 

16 7 




73 


* All measurements are recorded in millimeters Anv angle listed in column J as 20 degrees 
measured 20 degrees or less The sign O is used in column K to indicate roundness of the 
jugular fossa and the sign — to indicate flatness 


(A thiough L) of the bones of younger men, when the coiiesponding 
groups of the two series are compared, show no significant difference 
in average measurement To inquire what part, if any, racial stock 
pla}s in these data, one may compare the series of bones of 20 to 30 
year old vhite men with the specimens from 20 to 30 } ear old Negro men 
The two present identical nunibeis of bones under headings group I 
and group IV When groups II and III are added together (and it 
must be admitted that there is often considerable difficulty in assign- 
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ment to one or the othei of these gioups), tlie two senes again present 
identical numbers Moie bones from the white men (compare gioups 
II of the various series) show development arrested early in life as 
compared with those from Negroes It may be that the Negro escapes 


Table 13 — Group II fiom Table 11, zvith Individual Data Listed* 


Specimen 

A 

B 

C 

I) 

E 

r 

G 

H 

I 

J 

K 

L 

855 R 

23 0 

33 0 

35 

7 5 

110 

no 

16 0 

17 0 

7 0 X 10 0 

50 

Medium O 

90 

855 L 

21 0 

35 0 

50 

75 

10 0 

10 0 

16 0 

17 6 

5 0 X 14 0 

35 

Medium O 

10 0 

809 E 

250 

37 5 

3 5 

10 5 

13 0 

15 0 

15 0 

16 5 

60 X 70 

45 

HlghO 

12 0 

970 L 

20 0 

32 0 

45 

70 

12 5 

no 

17 5 

16 5 

3 0 X 11 0 

30 

Medium O 

10 0 

792 E 

22 0 

37 0 

30 

70 

12 0 

16 0 

17 5 

22 0 

50 X 8 0 

35 

High O 

13 0 

792 L 

25 0 

34 5 

3 5 

7 5 

12 5 

15 5 

17 0 

21 5 

40 X 90 

40 

High O 

no 

1014 E 

22 0 

330 

30 

S 5 

10 5 

13 0 

14 0 

210 

70 X 70 

50 

High O 

11 0 

1014 L 

23 0 

31 0 

40 

8 5 

10 0 

13 5 

19 0 

20 0 

SOX 50 

40 

Low — 

10 5 

1134 E 

24 0 

380 

3 5 

10 5 

14 0 

115 

15 0 

ISO 

7 0 X 10 0 

40 

HighO 

60 

1134 L 

24 0 

39 5 

4 5 

10 0 

13 5 

13 0 

21 0 

210 

llOx 8 0 

55 

Low — 

80 

1054 E 

20 0 

34 0 

40 

60 

12 0 

190 

17 0 

15 0 

5 0 X 14 0 

40 

Medium O 

no 

1054 L 

21 0 

35 5 

3 5 

7 5 

12 0 

95 

18 5 

17 0 

5 0 X 11 0 

40 

Medium O 

10 5 

1141 E 

21 0 

35 0 

4 5 

85 

16 0 

10 5 

16 0 

19 0 

100 X 4 0 

60 

HlghO 

no 

1141 L 

19 0 

36 5 

4 5 

10 0 

10 0 

no 

24 0 

24 0 

4 0 X 13 0 

60 

Low — 

12 0 

703 E 

24 0 

35 0 

60 

80 

13 5 

14 0 

21 0 

16 5 

50 X 12 0 

45 

Low — 

14 0 

941 E 

23 0 

330 

4 5 

95 

14 0 

13 0 

20 0 

22 0 

SOX 50 

40 

Low — 

150 

941 n 

250 

32 0 

50 

10 0 

13 0 

12 5 

13 0 

18 0 

20 X 30 

50 

HighO 

16 0 

860 E 

240 

36 0 

4 0 

50 

no 

115 

20 0 

24 0 

1 0 X 30 

20 

Low — 

no 

860 L 

240 

350 

4 5 

40 

11 0 

130 

17 0 

18 0 

4 0 X 14 0 

20 

Medium O 

60 

858 E 

18 0 

40 0 

30 

80 

110 

10 0 

18 0 

18 5 

0 

25 

Medium — 

no 

1442 E 

22 5 

35 0 

4 5 

60 

12 0 

13 0 

12 5 

17 0 

70X90 

50 

High O 

14 0 

1442 L 

250 

35 0 

GO 

70 

14 0 

14 0 

240 

22 0 

CO X 7 0 

45 

Low — 

12.0 

1092 E 

230 

32 6 

60 

8 5 

14 5 

15 0 

19 0 

17 5 

0 

40 

Medium O 

13 0 

1092 1/ 

24 0 

34 0 

75 

90 

15 0 

16 6 

19 5 

16 0 

0 

50 

Medium O 

14 0 

859 E 

21 5 

350 

40 

05 

13 0 

10 5 

15 5 

19 0 

60 X 70 

30 

HlghO 

16 0 

859 L 

22 0 

34 5 

30 

50 

12 0 

no 

20 0 

19 0 

3 0 X 11 5 

25 

Low — 

14 0 

959 L 

240 

33 0 

4 5 

10 0 

13 0 

10 5 

12 0 

19 0 

20x30 

35 

HighO 

10 0 

1233 E 

26 0 

38 0 

40 

10 0 

15 0 

17 0 

22 5 

27 0 

4 0 X 60 

55 

Low — 

16 0 

1094 E 

24 0 

33 0 

4 5 

80 

115 

13 0 

15 5 

17 0 

SOX 50 

40 

Medium — 

10 0 

569 E 

22 0 

35 0 

50 

8 5 

12 0 

115 

21 5 

20 0 

6 0 X 10 0 

40 

Low — 

90 

569 L 

18 0 

410 

50 

90 

12 5 

15 5 

16 0 

13 5 

4 0 X 14 0 

40 

HighO 

10 0 

2281 E 

22 0 

32 0 

1 5 

35 

13 0 

10 5 

16 0 

22 0 

6 0 X 14 0 

50 

Medium O 

14 0 

2281 L 

230 

30 5 

10 

50 

14 0 

12 5 

19 0 

19 0 

5 0 X 14 0 

40 

Low — 

16 0 

1967 E 

27 0 

39 5 

20 

70 

12 0 

12 5 

18 5 

19 5 

4 0 X 90 

40 

Medium Q 

17 0 

1967 n 

24 0 

38 5 

25 

80 

12 0 

12 5 

14 0 

18 0 

40 X 90 

55 

HlghO 

17 0 

56S E 

250 

36 0 

20 

8 0 

no 

13 0 

20 5 

17 0 

4 0 X 11 0 

35 

Low — 

10 0 

56S L 

27 0 

36 0 

30 

85 

11 0 

13 5 

24 0 

23 0 

4 0 X 14 0 

50 

Low — 

16 0 

2060 E 

25 0 

40 0 

1 5 

8 5 

no 

15 5 

16 5 

16 0 

30 X 60 

50 

High O 

90 

2060 n 

24 0 

37 5 

20 

90 

15 0 

16 0 

19 0 

18 0 

7 0 X 10 0 

40 

Low — 

90 

1957 E 

20 0 

34 0 

3 5 

60 

10 0 

14 5 

20 0 

17 0 

4 0 X 15 0 

40 

Low — 

11 5 

1957 1/ 

20 5 

33 0 

4 0 

65 

11 0 

15 0 

18 0 

18 0 

4 0 X 16 0 

50 

Medium O 

10 0 

1682 E 

230 

34 0 

40 

80 

13 0 

15 5 

14 0 

19 0 

5 0 X 11 0 

50 

HighO 

12 0 

1682 L 

24 0 

340 

40 

70 

12 0 

12 0 

220 

23 0 

3 0 X 12 0 

35 

IxjwO 

14 0 

Ma-^imum 

27 0 

41 0 

7 5 

10 5 

16 0 

19 0 

240 

270 




170 

Minimum 

IbO 

30 5 

10 

40 

10 0 

95 

12 0 

13 5 




60 

Average 

22 9 

35 2 

39 

78 

12 5 

13 3 

18 0 

19 0 
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* All measurements are recorded in millimeters Any angle listed m column J as 20 degrees 
measured 20 degrees or less The sign O is used in column K to indicate roundness of the 
jugular fossa and the sign — to indicate flatness 


the retarding influence more than the white person during this phase 
of life, or else more of those afflicted die in childhood In the mor- 
phologic features (A through L), one finds no significant differences 
between the races Hence, from the standpoint of structure and of 



Table 14 — Giotip 111 fiom Table 11, zvtih Individual Data Listed^ 





Table 16 — Skeletal Nnmbeis of 78 Tempoial Bones of Pe)sons 16 to 20 Yeats 
Old Classified mto Groups 1 to IV 



I 





n 






HI 





IV 




696 

R 


1228 B 

& 

L 

291 R 

& 

L 

1140 li 



576 R 

& 

B 

' 639 B 

& 

B 

1232 R 

& 

B 

693 

B & 

L 

1140 R 



1040 B 

& 

L 

563 B 

& 

B 

410 B 

& 

B 

588 B 



519 B 

& 

B 

1606 

B & 

L 

17 B 

& 

L 

1589 R 

& 

L 

548 L 



2558 R 

& 

B 

955 L 



854 R 



2796 

R 


1328 B 

& 

L 

1974 B 

& 

L 

588 B 



S54 L 



964 B 



527 R 

& 

B 




696 L 



1949 R 

& 

L 

964B 



2796 B 



1012 B 

& 

B 

807 B 

& 

B 




1590 R 

& 

L 

1707 E 

& 

L 

1109 R 

& 

B 

721 R 

& 

B 

1097 R 


B 

955 R 






2065 R 

& 

L 

1339 B 

& 

L 







2104 R 

& 

B 

548 R 






1704 B 



695 Hi 

& 

L 














1575 B & L 


* No distinction has been made as 

to color or sex 

R 

= 

right 

B 

= left — indicating 

Individual 

temporal bones 











Table 17 — 

Group I fioin 

Table 16, ■ 

ivith Individual Data Listed* 


Specimen 

A 

B 

c 

D 

E 

P 

G 

H 


I 


J 

K 

B 

696 R 

18 0 

33 0 

50 

70 

17 0 

110 

19 0 

16 5 

12 5 

X 

30 

65 

High O 

12 0 

693 R 

20 0 

35 0 

35 

60 

10 0 

130 

18 0 

12 5 

60 

X 

17 0 

50 

High O 

15 0 

693 B 

210 

34 0 

30 

60 

10 0 

14 0 

190 

16 5 

30 

X 

14 0 

50 

Medium — 

15 0 

16C6R 

220 

33 0 

40 

75 

12 0 

14 0 

14 0 

18 0 

90 

X 

40 

25 

High O 

ilo 

1606 B 

220 

34 0 

5 0 

90 

13 0 

15 0 

14 0 

20 0 

10 0 

X 

4 0 

55 

High O 

90 

2796 R 

220 

32 0 

40 

10 0 

13 5 

10 5 

210 

22 0 

70 

X 

11 0 

20 

Medium — 

13 0 

Maximum 

220 

35 0 

50 

10 0 

17 0 

15 0 

19 0 

22 0 






15 0 

Minimum 

18 0 

32 5 

30 

60 

10 0 

10 0 

14 0 

12 0 






90 

Ai erage 

20 8 

33 0 

41 

76 

12 6 

12 9 

17 5 

17 6 






12 5 

* All measurements 

are recorded in millimeters 

Any angle listed in column J as 20 degrees 

measured 20 degrees or less 

The 

Sign O is 

used in column K to indicate 

roundness 

of the 

jugular fossa and the sign — to indicate flatness 









Table 18 — 

Gioup II from Table 16, with Individual Data Listed * 


Specimen 

A 

B 

0 

D 

E 

S' 

G 

H 

I 


J 

K 

B 

1228 R 

22 0 

36 0 

4 5 

85 

16 5 

13 5 

17 0 

19 0 

60 K 

70 

35 

HighO 

17 0 

1228 B 

260 

32 0 

50 

8 5 

17 0 

15 0 

18 0 

20 0 

60 X 

70 

40 

HighO 

17 0 

1140 R 

28 5 

350 

5 5 

90 

13 0 

14 0 

20 0 

230 

50 X 

70 

45 

High O 

15 0 

17 R 

230 

34 0 

30 

80 

110 

12 0 

15 0 

17 0 

70 X 

40 

20 

HighO 

60 

17 B 

24 0 

35 0 

2 5 

70 

11 0 

13 0 

14 0 

13 5 

60 X 

30 

20 

HighO 

no 

1328 R 

26 0 

280 

40 

90 

115 

14 5 

13 0 

16 5 

30 X 

70 

60 

High O 

15 0 

1328 B 

250 

30 0 

50 

80 

110 

14 0 

200 

17 0 

20 X 

30 

55 

Bow — 

15 0 

696 B 

19 0 

295 

50 

80 

15 0 

13 0 

210 

15 0 

10 X 

70 

55 

Medium — 

10 0 

1590 R 

210 

36 0 

30 

90 

13 5 

14 5 

17 0 

19 0 

50 X 

30 

20 

Medium — 

no 

1590 B 

20 0 

38 0 

25 

80 

110 

14 5 

16 5 

22 0 

50 X 

50 

20 

Medium — 

14 0 

2065 R 

24 0 

28 5 

35 

8 5 

10 5 

15 0 

16 5 

220 

20 X 

30 

40 

Medium — 

no 

2065 B 

24 0 

27 5 

40 

90 

10 5 

16 5 

13 0 

21 0 

1 0 X 

10 

40 

HighO 

80 

1704 R 

24 0 

34 0 

35 

90 

12 0 

15 0 

18 0 

18 0 

60 X 

8 5 

35 

Medium O 

13 0 

1704 B 

24 0 

350 

50 

11 0 

11 5 

17 5 

19 0 

18 0 

70 X 

60 

45 

Medium — 

15 0 

1575 R 

250 

85 5 

4 5 

85 

12 0 

13 0 

18 0 

20 0 

60 X 

12 5 

55 

Medium — 

14 0 

1575 1» 

24 0 

37 5 

50 

85 

110 

120 

16 5 

16 5 

80 X 

60 

50 

Medium O 

14 0 

291 R 

200 

35 0 

50 

85 

13 0 

11 5 

190 

18 0 

16 0 X 

70 

20 

High- 

10 0 

291 B 

22 0 

37 0 

40 

80 

13 5 

115 

24 0 

19 0 

60 X 

16 0 

20 

Low — 

13 0 

1040 R 

210 

.33 0 

30 

80 

10 0 

15 0 

17 0 

16 0 

30 X 

60 

SO 

HighO 

10 0 

1040 B 

20 0 

335 

30 

70 

no 

14 5 

18 0 

22 0 

SOX 

40 

45 

Medium O 

12 0 

1589 R 

240 

330 

30 

70 

no 

11 0 

19 0 

22 0 

30 X 

80 

SO 

Medium — 

12 0 

1589 B 

23 0 

31 0 

30 

90 

12 0 

no 

18 0 

18 0 

6 0 X 

80 

SO 

Medium — 

90 

1974 R 

25 0 

31 5 

50 

90 

13 0 

17 5 

20 0 

20 0 

4 0 X 

70 

SO 

Medium — 

13 0 

1974 B 

26 0 

330 

30 

90 

13 0 

17 5 

21 5 

210 

30 X 

80 

85 

Medium — 

14 0 

1949 R 

260 

34 5 

60 

80 

17 0 

17 0 

15 5 

21 5 

1 0 X 

30 

45 

High — 

15 0 

1949 B 

24 0 

33 0 

55 

80 

13 0 

17 0 

15 5 

220 

0 


50 

HighO 

16 0 

1707 R 

22 0 

33 0 

30 

60 

12 0 

115 

18 0 

22 0 

15 0 X 

40 

40 

Low — 

13 0 

1707 Xf 

220 

330 

4 0 

65 

12 0 

11 5 

18 5 

21 0 

4 0 X 

12 5 

23 

Low — 

13 5 

1339 R 

28 0 

34 5 

3 5 

65 

10 5 

130 

15 0 

18 0 

60 X 

80 

30 

High O 

2 0 

1339 B 

23 0 

35 0 

3 5 

70 

11 0 

13 0 

20 5 

200 

60 X 

SO 

25 

Low — 

70 

693 R 

29 0 

37 0 

30 

90 

14 0 

85 

15 5 

24 0 

1 0 X 

1 0 

20 

High O 

10 0 

605 L 

27 0 

35 0 

40 

90 

11 5 

9 5 

14 0 

22 0 

1 0 X 

20 

45 

High O 

11 0 

Maximum 

29 0 

380 

60 

11 0 

17 0 

17 5 

24 0 

24 0 





17 0 

Minimum 

itro 

27 5 

2 5 

60 

10 0 

85 

13 0 

13 5 





20 

Average 

239 

33 5 

40 

82 

12 4 

13 7 

17 5 

19 5 





121 


* All niDasureinent'! arc recorded in millimeters Any angle listed in column J as 20 degrees 
measured 20 degrees or less Tie sign O Is used in column K to indicate soundness of the 
jugular fossa and the sign — to indicate flatness 





T^ble 19 — Giotip III fiom Table 16, zcifh Individual Data Listed* 
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pneumatization, there aie no racial distinctions There weie 78 speci- 
mens in the series representing the ages from 16 to 20 Though it falls 
short of the conventional biologic sample of 100, it is the laigest senes 
of specimens of which the case histones are known that has been avail- 
able so fai for a scientific stud}' of adolescents Among these 78 bones 
(no racial discrimination being made), 22 belong to group IV It is 
remarkable that the percentage of bones showing apical pneumatization 


Table 21 — Adult Material (378 hones) Divided into Gioups I-IV with Avciage 
Measurements and Numbci of Cases of Each Senes Listed* 



No of 
Cases 

A 

B 

C 

D 

E 

F 

G 

H 

L 

Group 1 

55 to 65 yr , men 

15 

24 0 

33 0 

36 

77 

13 5 

12 0 

17 2 

19 2 

11 5 

20 to 30 yr , white men 

11 

230 

335 

36 

72 

12 7 

10 7 

16 4 

18 2 

117 

20 to 30 yr , Negro men 

11 

20 4 

34 9 

32 

7 0 

11 2 

12 5 

15 2 

16 7 

7 3 

16 to 20 yr 

6 

20 8 

336 

4 1 

76 

12 6 

12 9 

17 5 

17 6 

12 5 

Group H 

55 to 65 yr , men 

56 

237 

33 3 

31 

7 4 

13 2 

12 0 

17 6 

18 6 

13 9 

20 to 30 yr , white men 

20 to 30 yr , Negro men 

64 

22 8 

35 0 

35 

7 4 

13 6 

112 

18 1 

18 2 

13 9 

43 

22 9 

35 2 

39 

78 

12 5 

13 3 

18 0 

19 0 

11 9 

16 to 20 yr 

32 

23 9 

335 

4 0 

82 

12 4 

13 7 

17 5 

19 5 

12 1 

Group III 

55 to 65 yr , men » 

21 

258 

34 3 

38 

81 

13 8 

13 3 

18 8 

18 9 

16 0 

20 to 30 yr , white men 

20 to 30 yr , Negro men 

14 

24 6 

355 

35 

80 

131 

131 

19 0 

191 

17 5 

35 

24 8 

35 3 

47 

84 

13 6 

14 3 

19 3 

17 7 

15 3 

16 to 20 yr 

IS 

24 6 

341 

39 

78 

13 2 

12 8 

19 0 

19 2 

14 0 

Group rV 

55 to 65 yr , men 

8 

26 2 

32 8 

35 

93 

14 8 

13 7 

16 6 

20 0 

10 8 

20 to 30 yr , white men 

11 

24 5 

34 8 

43 

76 

14 5 

13 2 

21 b 

18 6 

16 2 

20 to 30 yr , Negro men 

11 

24 9 

34 7 

41 

96 

13 4 

IS 5 

19 5 

18 9 

15 3 

16 to 20 yr 

22 

24 6 

31 3 

48 

9 5 

13 5 

14 2 

18 7 

19 6 

14 8 


* All measurements are recorded m millimeters 


Table 22 — Weighted Aveiagcs of Adult MatenaV 



No of 
Cases 

A 

B 

0 

I) 

E 

P 

G 

H 

L 

Group I 

43 

22 42 

33 71 

3 59 

7 37 

12 58 

11 93 

16 53 

18 00 

10 62 

Group n 

195 

23 27 

34 31 

356 

7 61 

13 03 

12 29 

17 86 

IS 71 

13 26 

Group III 

88 

25 03 

34 83 

4 11 

8 15 

13 50 

13 54 

19 11 

1852 

15 56 

Group IV 

52 

24 90 

33 01 

4 36 

9 09 

13 88 

13 75 

19 20 

19 29 

15 52 


* m measurements are recorded in millimeters 


should be so large in this sample Theie is not even any significant 
difference in morphologic featuies from the two previously desciibed 
seiies 

The 378 adult temporal bones classified m tables 1, 6, 11 and 16 
comprise a total of 43 specimens in gioup I, 195 specimens m gioup II, 
88 specimens m group III and 52 specimens m gioup IV The com- 
puted averages for the moiphologic features presented by each group 
in each series are collectiveh arranged in table 21 The weighted avei- 
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ages appeal in table 22 From these tables (21 and 22) the various 
morphologic features can be compared Measurement A is greater in 
group than m group I (pneumatic vs arrested development) 
Measurement D is slightly greater in bones with pneumatic than in 
those with arrested development, as is measurement F Measurement L 
differs more markedly between groups I and IV than does any other 
feature, this difference is m accordance with Wittmaack’s views. 


Table 23 — Bmcs of Children Undo 16 Years of Age 




Phase of 



Phase of 



Pneumati 



Pneumati 

Maturation Age 

Specimen 

zation 

Maturation Age 

Specimen 

zation 

7 fetal mo 

1SS5R & L 

I 

C mo 

2488 R & L 

I 

7 fetal mo 

2472 R & L 

I 

6 mo 

1148 R & L 

I 

7 fetal mo 

2431 R L 

I 

6 mo 

2081 R & L 

I 

7 fetal mo 

2271 R & L 

I 

1 yr 

1168 R & L 

I 

7 fetal mo 

2201 R & L 

1 

1 yr 

2075 R &, L 

II 

7 fetal mo 

1919 R & L 

I 

1 yr 1 mo 

2017 R & L 

II 

7 fetal mo 

1465 R & L 

I 

1 yr 1 mo 

1950 It & 

II 

S fetal mo 

1845 R & L 

I 

Ijr 4 mo 

1435 R & L 

I 

S fetal mo 

2149 R & L 

I 

1 yr 7 mo 

1385 R & L 

II 

8 fetal mo 

1620 R & L 

I 

Onder 2 yr 

S29R & L 

I 

S fetal mo 

2119 R & L 

I 

2 yr 

2322 R &, L 

II 

8 fetal mo 

16S9 R &. L 

I 

2yr 7 mo 

1557 R & L 

I 

8 fetal mo 

2134 R & L 

I 

3 yr 11 mo 

1115 R & L 

n 

9 fetal mo 

2455 R & L 

I 

4yr 8mo 

2240 R &, L 

II 

9 fetal mo 

2183 R & L 

I 

5 yr 5 mo 

2144 R & L 

I 

9 fetal mo 

1884 R it L 

I 

5 yr 8 mo 

1074 R & L 

HI 

9 fetal mo 

2349 R & L 

I 

6 yr 1 mo 

624R&L 

HI 

9 fetal mo 

2436 R & L 

I 

6yr 4mo 

1784 R & L 

I 

Less than 1 mo 

2396 R & L 

I 

6yr 6 mo 

1098 R & L 

I 

Less than 1 mo 

273 R & L 

I 

6yr 9 mo 

632R & L 

III 

1 mo 

1462 R L 

I 

6vr 9 mo 

1156 R & L 

n 

1 mo 

278 R & L 

I 

7 yr 5 mo 

2074 R &, L 

II 

1 mo 

240 R & L 

I 

8 j r 11 mo 

1834 R 

II 

1 mo 

232 R & L 

I 

8 yr 11 mo 

1834 L 

I 

1 mo 

1432 R & L 

I 

9 yr 4 mo 

526 R & L 

III 

2 mo 

2302 R &, L 

I 

9yr 6 mo 

2036 R & L 

II 

2 mo 

1700 H. L 

I 

9yr Smo 

8<2 & X/ 

III 

2% mo 

293R & L 

I 

10 vr Smo 

16S5R & L 

I 

2^ mo 

2124 R & L 

I 

10 yr 6 mo 

404 R & L 

lit 

2% mo 

230 R &, L 

I 

11 yr 1 mo 

710R&L 

II 

3 mo 

816 R & L 

I 

11 yr 10 mo 

1441 R & L 

II 

4 mo 

818 R & L 

I 

11 yr 11 mo 

1772 R & L 

II 

4 mo 

2247 R &, L 

1 

12 vr 9 mo 

633R &L 

II 

5 mo 

1619 R & L 

I 

13 yr 8 mo 

1240 R & L 

III 

5^ mo 

1453 R & L 

I 

15 yr 

1041 R & L 

III 


Total number of bones in each group I, 93, 11, 29, ni, 16, IV, 0 


No inference can be made from the angle of the posterior root of the 
zygoma in predicting the proximity of the lateral sinus to the depression 
of Wilde (or for practical purposes, to the posterior wall of the external 
auditory canal) If the reader will refer to tables 2, 3, 4, 5, 7, 8, 9, 10, 
12, 13, 14, 15, 17, 18, 19 and 20, he will notice that there is no constant 
relation between arrest or nonarrest of pneumatization and the size of 
the angle Therefore, the independence of the form of the posteiior 
root of the zygoma fiom all other bony features must be emphasized 
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A bony dehiscence was found to exist between the canal for the caiotid 
aiteiy and the tympanic cavity (anterior pait) in specimens 1013 R 
and 1203 R (senes lepiesentmg ages 55 to 65) A bony dehiscence 
was found also m the wall between the jugulai fossa and the tympanic 
cavity (infeiioi pait) m specimens 1280 R, 554 R, 554 L (senes repie- 
sentmg ages 55 to 65), 1312 L and 1361 L (senes of 20 to 30 year old 
Negio men) A dehiscence was found between the jugular fossa and 
the postenoi cianial fossa high up neai the internal auditory meatus 
in specimens 899 R, 912 R, 1872 R, 797 R (series lepresenting ages 
55 to 65), 695 R, 548 R, 519 R (series repiesenting ages 16 to 20), 
436 R and 618 R (senes of 20 to 30 year old white men) It has no 
real bearing on the foregoing discussion, but it is interesting to note that 
of 378 temporal bones 2 weie found with a dehiscence m the carotid- 
tj'inpamc wall, 5 with a dehiscence m the jugulai -tympanic wall and 
9 with a dehiscence between the jugular and the posterior cianial fossa 

Table 23 lists the 138 temporal bones of children undei 16 yeais 
matuiation age It was fiom this senes that the standard of deielop- 
ment based on pneumatization was selected It is observed that 93 
bones appeal in group I, 29 m group II, 16 m gioup III and none m 
gioup IV It is noted also that the third phase is already reached 
m this series by the skull of a 5 year 8 month old child It is suie, 
therefore, that the third phase can be reached by the sixth birthday 
Wilson, Gaardsmoe and Anson,^^ working m the department of anatomy 
of Northwestern University, found (by the method of Boin) that 
pneumatization had extended m full adult degree thioughout the apex 
in a 4^4 yeai old child They also mentioned that the mairow spaces 
weie separated fiom the pneumatic spaces by a plate of bone as thick 
as the inner table of the petiosa (presumably of the same bone) In this 
study It has not been possible to detect by roentgenographic exami- 
nation the presence of pneumatic spaces m the apexes of the pyramids 
of these 138 bones of childien of maturation ages 7 fetal months to 
16 years 

In these bones of younger persons, in which the cells are small, the 
pneumatic spaces cannot be distinguished from the medullar spaces 
(lefernng to the apexes) for the very reason that the cells are small, 
but later, when they have become ballooned and larger, the spaces can 
be differentiated Theiefore the essential feature is the ballooning of 
the pneumatic cells, which seems to take place characteristically, but 
not invariably, later m childhood or more paiticulaily in early ado- 

11 Wilson, J G , Gaardsmoe, J P, and Anson, B J The Air Cells of the 
Petrous Portion of the Temporal Bone, J Larjmg &. Otol 52 746, 1937 
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lescence, and maiks the tiansition from the third to the fouith phase 
I have at piesent no satisfactory explanation of the high percentage of 
pneumatic bones in the series of adolescents In the series of bones from 
children, aftei the fiist biithday specimens lepresentmg the first phase 
become suddenly mfiequent Specimens lepiesentmg the second phase 
can be found after the fiist biithday, and the third phase, after the sixth 
biithday No example of the fouith phase occuis until after the six- 
teenth biithday, though it may occur, as Wilson, Gaaidsmoe and Anson 
have shown, as eaily as the thud phase appeals m the present senes 

CONCLUSIONS 

1 The findings lecounted m this study suppoit the theory of pneu- 
matization foimulated by Wittmaack- 

2 If Wittmaack’s tlieoiy of pneumatization is extended to include 
the apical or caiotid poition of the pyiamid, there is a loweimg of the 
fiequency of noimal pneumatization 

3 The earliest age at which pneumatization could be definitely 
detected m the caiotid poition of the pyramid by i oentgenogi aphic 
study was 16 yeais, but that pneumatization has already begun in 
younger childhood is evident from the study by Wilson, Gaaidsmoe 
and Anson 

4 Roentgenogi aphic classification of pneumatization of the temporal 
bone follows a definite schedule, so that bones may be classified as 
follows 

Group I Pneumatization ai rested at oi before birth 

Group II Pneumatization arrested at about the 2 yeai phase 

Gioup III Pneumatization ariested only m that the apex oi 
carotid portion is not pneumatic 

Group IV Pneumatization extending into the petrous apex m 
addition to the other aieas specified m the text 

5 Wittmaack’s explanation for ai rested pneumatization of the 
mastoid poition depends on changes in the mucous membrane of 
the middle eai and its outpocketings occuiimg in the first and second 
year of life The apex or carotid portion of the pyiamid is now added 
to the aieas subject to noimal pneumatization and the period of out- 
pocketing IS extended through childhood to adolescence 

6 The eailier the airest of pneumatization occurs, the closei will 
be the lateial sinus to the depression of Wilde (oi, for inoie piactical 
purposes, to the posterior wall of the external auditory canal) 
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7 In the adult specimens (378), mensural differences depend on 
features of growth and on the factor of pneumatization Race seems 
to make no difference 

8 In general, the most extensively pneumatized bones have greater 
morphologic measurements, accordingly, their volume is greatei 

9 In all, 536 temporal bones have been studied , pneumatization in 
the apical or carotid portion of the pyramid is fiist roentgenologically 
detectable after the age of 16 is reached Of the 378 bones derived from 
adults, persons over 16, 52 showed pneumatization in the apex The 
several series show pneumatic apexes m percentages which compare 
favorably with those reported by other authors Marked differences 
may occur on the two sides of the same skull, as in the example cited 
in the text m which the right side belonged to group I and the left to 
group IV As a rule, however, such differences were less pronounced, 
being limited to successive groups, such as I and II, II and III or 
III and IV 

10 In no bone was there found a pneumatic apex with a complete 
arrest in the external and mastoid portions of the pyramid It may be 
concluded, therefore, that the mucous membrane of the middle ear 
behaves as a unit 

11 A roentgen technic especially suitable for children up to 5 or 
6 years of age is presented m the text The principle is the following 
The pyramid is viewed perpendiculaily to its longitudinal axis, and in 
this early period of life pneumatization extends along the axis of the 
pyramid A good view of the cavity of the middle ear also is obtained 
m this position 

12 The roentgenographic study of 20 temporal bones before and 
after maceration shows no roentgenographically distinguishable features 
It must therefore be admitted that the roentgenogram cannot differen- 
tiate marrow cells from pneumatic cells, save that the latter, being 
ballooned, are differentiable in outline 

13 Vaiious landmarks of common surgical use have been used m 
this study 

14 Morphologic data on 378 adult temporal bones are recorded m 
tabular form for reference 

15 Morphologic differences in the temporal bone aie due to develop- 
mental growth and to pneumatic factors Once the adult stage is reached 
differences in certain areas (e g dimension B) are negligible no inattei 
what the stage of pneumatization may be, but in certain areas (dimen- 
sion L) the stage of pneumatization may cause definite variations 

16 A temporal bone ma} show any gradation of pneumatization 
from none at all to complete in any or all parts of the pyramid Since 
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the apical oi caiotid part of the pyiamid does not begin to become 
pneumatized until after the second phase has been reached, the lelative 
fiequency of apical pneumatization is aheady limited by those factois 
which aiiest pneumatization m the othei paits of the bone 

17 It IS desired to emphasize particularly the significant influence 
which giowth. matuiation, time and disease have already had on the 
temporal bone before it is submitted to the clinician for his judgment 
and operative measures 



Case Reports 


MEDIASTINAL ABSCESS FOLLOWING TONSILLECTOMY 

G Edward Trfmbie, MD, and P Hewitt, MD, Montreal, Canada 

The extieme rarity of mediastinal abscess is considered sufficient 
reason to report the following case 

In a review of the admissions to the Royal Victoria Hospital for the 
past fifteen yeais, only 2 cases of mediastinal abscess were found 
recorded in the surgical wards This is the first time the complication 
followed tonsillectomy and a definite diagnosis was made by means of 
the loentgen apparatus 

The patient had been carefully examined just prior to admission to the hospital 
and again on admission Nothing abnormal was found on either occasion, except 
that on the morning of the operation the patient complained of a slight cold m 
the head This was not deemed severe enough to warrant postponing the opera- 
tion, as the temperature was normal The only significant factor in the history 
was that she occasionally complained of an indefinite pain beneath the sternum 
and in the lower dorsal region 

The patient was taken to the operating room but, contrary to the usual pro- 
cedure, avertin with amylene hydrate and gas were administered at the patient’s 
request There was little bleeding during the operation, and she was returned to 
her room within half an hour, in good condition 

The patient could not be aroused until 4 30 p m , and at this time she com- 
plained of pain in the back and was irritable and restless During the night she 
rested poorly and constantly complained of pain in the lower dorsal region The 
temperature rose to 101 2 F and for the next fourteen days ranged from 100 to 
103 2 F , following a septic course The pulse rate varied from 100 to 130, and 
the respiratory rate, from 20 to 30 

She was seen on the following day by Dr S Lewis, who thought, from the 
sjmptoms, that she had a partial collapse of the right lung This was not borne 
out by physical findings or by roentgen examination 

During the next five days she complained of pain in the low^er dorsal region and 
under the sternum She also complained, at times, of pain in the knees, ankles, 
elbows, shoulders and WTists On numerous occasions she had “chilly” sensations 
w'hich were followed by a rise in temperature, she would then perspire freely 
and the temperature would fall 

During the first five days she had no nausea or vomiting, but on the morning 
of the sixth day she complained of feeling nauseated, and shortly after this she 
vomited what at first w'as thought to be grape juice This w'as repeated several 
times during the day, the vomitus becoming lighter in color each time until finally it 
was creamy white On examination under the microscope it was found to be pus 
^Iiscroscopic examination of the pus revealed a mucopurulent material containing 

Read before the Montreal Otolarjngological Society, Feb 10, 1938 
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large numbers of polymorphonuclear cells and a wide variet}' of organisms many 
gram-positive cocci in irregular clusters and some gram-positn e cocci in chains, 
many rather large spirochetes and many gram-positive rods, most of w'hich 
resembled acidophils Two acid-fast and alcohol-fast rods w'ere found Cul- 
tures re^ealed the usual organisms of the throat and also pneumococci that were 
not of t}’’pe I, type II or type III These organisms w'ere injected into 2 guinea 
pigs, 1 died at the end of six w'eeks, and the other w'as killed at the end of 
three months No evidence of tuberculosis w’as found in either of the animals at 
autopsy The culture show'ed no grow'th of tubercle bacilli 



Roentgenogram taken after ingestion of a barium meal The upper arrow' 
indicates the passage of the barium into the mediastinum The low'er arrow' indi- 
cates the presence of the barium in the esophagus 


Each day the patient vomited from two to five times, the amount of pus 
varying from 15 to 150 cc 

Repeated examination of the chest and roentgen examinations revealed nothing 
Fmallj, on the thirteenth day after the operation, the patient was taken to the 
\-rav room at the suggestion of Dr Archibald Barium sulfate was given b> 
mouth and she was examined fiuoroscopicalh This examination disclosed a 
fistula extending from 2 inches (5 cm ) below the cricoid cartilage into the 
mediastinum The report stated ‘‘The barium sulfate passed slowh through the 
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esophagus, which was irregularly stained about 2 inches below the cncoid cartilage 
From this point an irregular stream passed backward and downward into the 
mediastinal spaces ” 

Postural drainage was then instituted, with good results The temperature 
became normal on the fifteenth day and remained so The amount of pus 
expectorated steadily diminished, and on the thirty-sixth day the patient w'as 
taken to the x-ray room again , barium sulfate was given by mouth for fluoroscopic 
examination It was found that the mixture no longer entered the mediastinum 
During this time the white blood cell count ranged from 10,000 to 14,500 The 
treatment throughout was conservative The fluid supply was maintained by intra- 
venous injections and rectal instillations of dextrose Later, sterile fluids were 
given by mouth without ill effect 

Three months after the patient’s discharge from the hospital she was examined 
and found to be m normal health 



PHARYNGEAL LYMPHOBLASTOMA SIMULATING 
RETROPHARYNGEAL ABSCESS 

Louis Blumenfeld, M D , and Milton D Goldfein, M D , Brooklyn 

While the pathologic entity of pharyngeal lymphoblastoma is not 
lare and there should not be any unusual difficulty m making a diag- 
nosis 111 the average case, the symptoms presented by our patient for a 
time so masked the pictuie that several diagnoses were discussed It 
was not until surgical intervention, with removal of a section for patho- 
logic study, that the diagnosis became evident 

L} mphoblastoma is commonly referred to as lymphosarcoma How- 
ever, some authorities like to make a distinction between the two To 
quote Delafield and Prudden ’■ 

There may occur in any part of the lymphatic system a tumor composed of 
lymphocytes (lymphocytoma) or, more generally, of their ancestral element, 
the lymphoblast {lymphoblastoma) This type of growth is often called a lympho- 
sai coma, but as there is an increasing desire on the part of pathologists to preserve 
the term sarcoma for neoplasms of supporting connective tissue, lymphoblastoma 
has been suggested as a substitute 

The parenchyma of an affected node is entirely destroyed, its follicles and 
lymphcords being no longer recognizable, while the capsule and surrounding 
tissues are densely infiltrated by tumor cells, elements resembling in size, shape, 
and appearance the large mononuclear leucocyte 

Along the same line, Ewing - said 

Primary pharyngeal lymphosarcoma is a very common type, and the fact, 
that with the cervical forms they constitute the majority of the cases, suggests 
that an infectious agent commonly enters through this area (Chian, Lit) The 
initial symptom is a swelling of lymphoid tissue and diffuse infiltration of mucosa 
of tonsillar ring or pharyngeal wall, and the early appearances are characteristic 
(Kundrat) According to Eisenmenger the process regularly begins m the pharyn- 
geal mucosa and not in the tonsils Yet in several cases at the Memorial Hospital 
the disease was recognized shortly after removal of enlarged tonsils 
Ulceration is soon established, and remains a persistent or recurring complication 

Ewing further stated 

Lymphosarcoma, representing a lawless proliferation of reticulum cells and 
their derivatives, may be attributed, a pi ion, to any irritant which influences these 
unstable cells over a considerable period or in a specific manner There is no 

From the otolaryngologic service of Dr E L Berger, at the Jewish Hospital 

1 Delafield, F , and Prudden, T M Textbook of Pathology, ed 16, Baltimore, 
William Wood & Company, 1936 

2 Ewing, J Neoplastic Diseases A Treatise on Tumors, ed 3, Philadelphia, 
W B Saunders Company, 1928, p 417 

3 Ewing,- p 420 
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urgent necessity for assuming the existence of any unknown microorganism or 
any other occult factors in the origin of this process, for when the above 
principle is applied in the study of cases a large proportion of lymphosarcomas 
are reasonably accounted for 


REPORT or CASE 

A 12 year old boy, referred to the office of one of us (M G ) on June 22, 
1936, had been sent home from school with a heavy “cold in the head” two weeks 
previously Two days before he was brought to the office, he had begun to com- 
plain of pain on swallowing, his speech had become nasal, and a swelling had 
appeared in the cervical region on the left side 

When seen the child did not appear ill He had no fevei He was breathing 
through his mouth and showed definite signs of nasal obstruction 

Examination — The throat showed a swelling in the left parapharj ngeal and 
retropharyngeal space at the level of the tonsil The tumor was soft and fluctuant 
to the touch The mucous membrane did not seem especially inflamed There was 
a postnasal discharge Both nares were filled with a mucopurulent material, but 
after suction no definite signs of an acute sinal infection were visible Transil- 
lumination showed the sinuses to be normal Externally, in the cervncal and 
submaxillary regions there was a hard and somewhat tender mass of glands, which 
showed no adherence to the skin The impression obtained at the time was of a 
retropharyngeal abscess The soft mass within the throat was incised, but no 
pus was obtained As examination of the patient twenty-four hours later showed 
no change in the pathologic picture, he was advised to go to the hospital for 
further study 

On June 24 the patient was admitted to the service of Dr E L Beiger 
at the Jewish Hospital in Brooklyn Dr Berger reported his examination as 
follows “There is a large mass in the cervical region which is tender and hard 
but not adherent to the underlying skin The throat reveals a parapharyngeal 
mass on the left side extending into the epipharjnx There is evidence of a 
recent incision, through which protrudes some necrotic material ” 

The temperature, pulse and respiration were normal The laboratory reported 
4,300,000 red blood cells, 11,200 white blood cells, 67 per cent polymorphonuclears 
and 80 per cent hemoglobin Cultures of material from the throat were negative 
The roentgenograms showed broadening of the retrolaryngeal and retropharyn- 
geal spaces, with straightening of the cervical part of the spine These conditions 
suggest a retrolaryngeal and retropharyngeal bulge such as is commonlj due to 
adenitis or abscess 

Couise — A tentative diagnosis of low grade pharyngeal infection and adenitis 
without suppuration was made and expectant treatment instituted The mass, 
both internally and externally, became progressively larger without evidence of 
any fluctuation On July 7, fourteen days after admission of the patient to the 
hospital, we decided, with the thought that we might obtain pus, to incise this 
mass On incision, however, no pus was found That night the patient began 
to be dyspneic, and at midnight an emergency tracheotomy was necessar> After 
this procedure he began to show improvement and the external swelling as well 
as the mass in the throat became smaller Four days after the operation the 
patient was so much better that the tracheotom}’- tube was removed The next 
dav adhesive tape was placed over the tracheotomj vv'ound m an effort to close 
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the incision The patient remained fairly comfortable until Julj 17, when we were 
forced to replace the tracheotomy tube because of increasing dyspnea The mass 
m the throat again became larger and soon extended past the midline The cervical 
mass also increased in size Throughout this period the patient’s general condi- 
tion was good, his blood was normal and no other glands were enlarged 

On July 21 a section of the pharjngeal grorvth and two glands were removed 
for microscopic study Without waiting for the pathologic report, we instituted 
roentgen-ray therapy on the assumption that we were probably dealing with a 



Fig 1 — Photomicrograph (x 200) of a section of the pharyngeal growth show- 
ing the general topography of the tumor 


new growth in\olving the lymphatic system Daily studies of the blood showed 
nothing abnormal 

On July 27 the patient began to bleed from the nasopharynx The bleeding 
grew progressuely worse in spite of all attempts to control it After two days 
he recened 350 cc of blood given by the direct method The oozing continued 
On July 31 the patient was taken to the operating room for ligation of the 
external carotid arteri to control the bleeding The tumor mass so iinohed the 
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carotid sheath and its vessels that it was impossible to expose the arter}^ He 
died that night 

Laboratory Report — Gross examination of the section that had been removed 
revealed a specimen consisting of two firm portions of tissue, measuring 1 b}" 0 5 
by 0 4 cm and 1 5 by 1 by 0 7 cm , said to be a lymph node The external surface 
was smooth and bore several tags of fibrous tissue The cut surfaces were com- 
posed of gray tissue, in which some red areas were embedded 



Fig 2 — Photomicrograph ( X 500) of a section of the tumor under high mag- 
nification, showing the round cells, with vesicular deep-staining nuclei, scant cyto- 
plasm and indistinct borders 

When a longitudinal section through each portion of tissue was taken for 
microscopic studj% the structure of the lymph node was seen to be distorted 
by an infiltration of small round cells having large vesicular nuclei and a narrow 
rim of cytoplasm with indistinct borders (figs 1 and 2) The sinusoids else- 
where and the subcapsular sinusoids were infiltrated, and the cellular infiltration 
extended into the nearby adipose tissue, leaMng large groups of adipose tissue 
cells (fig 3) In the periphery here and there was an infiltration of freshly 
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evtravasated blood and some polj morphonuclear leukoc\tes, with their nuclear 
fragments In another preparation a diffuse infiltration with cells having deep- 
staining nuclei was more noticeable, the cells appeared in groups and filling sinus- 
oids A compression of the peripheral cells near the germinal centers \vas seen 
The nuclei of the infiltrating cells appeared to be somewhat larger than the nucleus 
of a hmphoc}de but smaller than that of lymphoblast In a third preparation the 
architectural outlines of the lymph node Avere partly preserved, the distortion being 
comparatively slight The germinal centers were active and the sinusoids con- 



Fig 3 — Photomicrograph (x200) showing the invasion of the adipose tissue 
b} the tumor 


tamed deep-staining cells and some red blood cells The cellular infiltration 
extended be 3 'ond the capsule at some points Preparations stained b\ the ila}- 
Grunw'ald method ga\e no additional information The nuclei of the infiltrating 
cells were deep staining Nuclei in a state of mitotic dnision w'ere few The 
infiltrative character was evident bj the passage of the cells bejond the borders 
of the node and by the infiltration of the nearbj adipose tissue 
Diagnosis — The final diagnosis was h mphoblastoma 
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COMMENT 

Fiom this case we learned that the usual symptoms ref ei able to the 
upper part of the lespiratory tract may be the forerunner of an unusual 
underlying pathologic condition The acute onset, the age of the patient 
and the symptoms were entirel)'^ misleading We therefore suggest that 
when a physician is confronted by a definite chain of symptoms indic- 
ative of a common disease he should bear in mind the unusual condi- 
tions that may cause the same group of symptoms 

1564 St Marks Avenue 

866 Prospect Place 



Clinical Notes 


AN ACCURATE METHOD OF DESCRIBING THE 
COLOR OF MUCOUS MEMBRANE 

E R Hargett, IM D , Springfield, Ohio 

At present there is no unnersally accepted scale in use for the description of 
the color of mucous membrane, especially of tlie fine %ariations that occur in tlie 
nasal and turbinate membranes In fact, most writers are content to picture 
shades of nasal and of pharyngeal membrane according to their own ideas of the 
tones of red, or they describe them merelj'- as acid or basic in appearance 

I suggest the general adoption of the Tallqvist hemoglobin scale, with the addi- 
tion of zero (0) per cent, or intensit}', for the description of polyps The marked 
change from an intensity of 50 to one of 40 on this scale could well be understood 
to mark the transition of an acid-appearing membrane, at 50, to one with a basic 
reaction, at 40 

With such an improved method of determining color, it w'ould be possible for 
a reader anjwvhere immediately to note the exact shade the writer had in mind 
by merely looking at his owm easily obtained Tallqvist scale The method could 
be used to great ad\antage also in teaching and lecturing 

First National Bank Building 


A NEW PURE TONE AUDIOMETER FOR SCHOOL USE 

Horace New^hart, MD, Minneapolis 

In presenting this new tjpe of audiometer designed for a specific purpose I 
claim no credit for its technical development bej’-ond the fact that earl} this j'ear 
I pointed out to Mr R E Allison, the electroacoustic engineer of a company 
manufacturing a widely distributed audiometer for diagnostic use, that there exists 
a large potential demand for a simple, w'ell constructed, pure tone audiometer 
which could be sold at a low' price, especially designed for indnidually testing 
the hearing of large groups, particular!}' school children 

His response w'as surprisingly prompt Within three weeks he produced this 
instrument, knowu as the maico D-6 school audiometer 

It is a pure tone audiometer with a high grade dynamic recen er Its operating 
range is from 128 to 8192 c}cles at fixed inter\als of one octave with intensities 
\ariable in steps of 5 decibels (table) 


Presented at the Fort}'-Fourth Annual kleeting of the American Lar} ngological, 
Rhmological and Otological SocieU, Inc, Atlantic City, N J, April 29, 1938, at 
the Se\ent}'-First Annual Meeting of the American Otological Society, Inc, 
Atlantic Cit}, N J , IMay 6, 1938, and before the Section on Laiwngolog}, Otolog} 
and RhinoIogA at the Eight} -Ninth Annual Session of the American kledical 
Association, San Francisco, June 17, 1938 
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It IS accurately calibrated and practically meets as nearly as other audiometers 
submitted the tentative minimum lequirements for acceptable audiometers of the 
Council on Physical Therapy of the American Medical Association, so far as they 
have been formulated and are applicable to an instrument of this kind 

It has a silent tone interrupter and push button signal light Outstanding 
features are the uniform zero reference level and the illuminated, easily read 
intensity and frequency dials, which together make possible rapid, accurate opera- 
tion With It from 30 to 50 persons per hour, or from ISO to 250 per school daj. 



New maico D-6 school audiometer 


Range of Intensify of the New Pine Tone Audtoinetei 


Test Tone 
(Cycles per Second) 
128 
256 
512 
1024 
2048 
4096 
8192 


Range of Intensity 
(Decibels) 

70 

80 

100 

100 

100 

95 

80 


can be tested It is operated by the 110 volt, 60 cycle electric current Batteiy- 
operated models at some additional cost will be obtainable for use in rural schools 
in which commercial electric current is not available These features and the 
low cost ($130 00) make instruments of this type especially desirable for use in 
public schools and in the student health services of colleges and universities Thej’’ 
will also prove of great usefulness in public health work and in industrial medical 
practice 

The fact that they do not provide the means for testing by bone conduction and 
have no masking device precludes their use for diagnostic purposes or prescribing 
hearing devices Thus there is avoided the temptation to the nurse or technician 
to encroach on the field of the practicing phjsician by making diagnoses 
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One audiometer of this tj pe has ample capacih for quickh ‘ screening ’ a school 
college or industrial group containing up to 4,000 or 5,000 persons at a minimum 
cost Those found to have deficienc\ in hearing are rechecked to determine their 
exact loss of hearing Although the technic is simple and the tests can be made 
b} a nurse, a technician or a teacher, the work should be done under the super- 
MSion of a qualified medical practitioner 



Progress in Otolaryngology 

Summaries of the Bibliographic Material Available in the 
Field of Otolaryngology 


CHRONIC PROGRESSIVE DEAFNESS, INCLUDING 
OTOSCLEROSIS AND DISEASES OF 
THE INNER EAR 

GEORGE E SHAMBAUGH Jr, MD 

CHICAGO 

The liteiature for 1937 is unusual foi the laige number of contri- 
butions on nerve deafness Especially noteworthy aie an extensive 
article, amounting to a monograph, on traumatic nerve deafness by 
Bunch and a monograph on the pathology of senile deafness by H von 
Fieandt and Arno Saxen The question of the etiology ot otosclerosis 
receives somewhat less attention than usual, but two articles deal with 
experimental otosclerosis in the fowl with leference to Wittmaack’s 
theory of the etiology of otosclerosis There are important leports on 
the results of Gray’s mtratympanic treatment of otosclerosis with 
thyroxin as well as several articles on the surgical tieatment 

Articles which are merely a repetition of previous work aie not 
included in this summary My editorial comments are in brackets The 
material has been arranged according to the following outline 

Otosclerosis 

Pathology and Etiology 
Treatment 

Labyrinthine Deafness 

Pathology of Nerve Deafness 

Hereditary Nerve Deafness 

Traumatic Nerve Deafness 

Nerve Deafness from Drugs 

Nerve Deafness from Infections 

Nerve Deafness from Allergy 

Nerve Deafness from Miscellaneous Causes 

Treatment of Nerve Deafness 

Meniere’s Syndrome 

OTOSCLEROSIS 

Pathology and Etiology — Nager contributes an interesting dis- 
cussion of the pathologic changes that occur in the labyrinthine capsule 

1 Nager, F R Disease of the Labyrinthine Capsule The Pathological 
Changes, Lar\ngoscope 47 161 (March) 1937 
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In an attempt to thro\A light on the etiolog}- of otosclerosis he has 
studied the effect on the lab}rinthine capsule of all known diseases of 
bone 

The lab3rinthine capsule consists of three Ia}ers the endosteal, the 
endochondral and the periosteal The endosteal la\'er is peculiar m tliat 
it does not show* the constant processes of resorption and apposition seen 
in living bone elsewhere m the bod} whereas the periosteal la}er does 
show these processes The endochondral layer is characterized by the 
so-called mterglobular spaces which are remains of its de\elopment 
from cartilage and w Inch persist throughout life 

In senile osteoporosis w hen resorption of bone is normal but apposi- 
tion of new bone is deficient, the periphery (periosteal la}er) of the 
petrous bone looks spong}\ whereas the endochondral layer is not 
affected The marrow spaces of the periosteal la\er are large and filled 
with a fatty marrow Rickets and osteomalacia also are obseiwed onh* 
ill the periosteal laier the endochondral and endosteal layers of the 
labirinthine capsule remaining intact On the other hand in osteolysis 
due to tumors of the eighth nene or m carcinoma of the middle ear 
all laiers of bone are destroyed but the endochondral layer seems to 
be most resistant 

In suppuration of the middle ear the periosteal laier is easily 
destroied whereas the endochondral layer shows a larger resistance 
If inflammatory and necrotic processes start in the inner ear, all layers 
of bone may be destro} ed, but it w ill be seen that when the inflamma- 
tion heals tlie bony tissue does not resemble the old endochondral layer 
The newly formed bone show's quite another structure so that later 
a differentiation between the cicatricial bone and the primary bone is 
possible The hollow* spaces of tlie inner ear are filled with bony 
tissue, as for instance in deafness after meningitis 

Further evidence of the biologic characteristic of the endochondral 
layer is shown by the fact that fractures of the labyrinth do not heal 
because the endochondral layer cannot produce a bony tissue, conse- 
quentl}' fractures through the labyrintli remain open, which is shown 
by roentgen examination and w'hich moreor er may be tlie cause of late 
meningitis 

In Paget's disease the destruction and new' formation of bone start 
from the periosteal layer The w'hole capsule is reformed by unripe 
bon}' tissue the marrow' is fibroblastic In advanced stages even the 
endochondral layer w'lll be affected in the same w'ay but generally there 
remains some small portion of the capsule It is known that m Paget’s 
disease the stapedoi estibular joint may be affected so that the s}ndronie 
of ank}Iosis of the stapes results 
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In von Recklinghausen’s disease, with tumois of the paiathyroid 
gland, only the periosteal layer is aflfected in the well known way of 
formation of fibroblastic bone marrow This distinctly resembles oto- 
sclerotic tissue, and it may be difficult to differentiate the diseases m 
advanced stages 

In congenital disease of bone the lab 3 'rinthine capsule shows typical 
alterations In a case of associated athyreosis (absence of the thyroid 
gland) the endochondral layer was normal but looked a little under- 
developed, ossification of the periosteal layer also was underdeveloped 

In chondrodystrophy, the ossification seems to be normal with the 
exception of the zones of ossification , they show the same alterations 
as are known m chondrodystrophy of the extremities 

In osteogenesis imperfecta (fragihtas ossium), the lesoiption of the 
cartilaginous tissue is known to be normal, whereas the formation of 
bone IS deficient This occurs especially in the vestibular part of the 
labyrinthine capsule, whereas the cochlea lemains surrounded by a dis- 
tinct thin layer of bone 

In endemic cretinism, which is known to be frequent m Alpine 
legions and which leads to dwarfism and other deformations of bone, 
the alterations of the petrous bone are so typical that even without 
knowing anything else about the case the diagnosis of this disease can 
be made from the ear There is marked hyperostosis of the promontory, 
with narrowing of both window niches and certain malfoimations of 
the ossicles 

As to otosclerosis, the typical changes show that this disease is to be 
considered a local osteodystrophy, since the details of the alterations 
are similar to those m Paget’s and von Recklinghausen’s disease The 
cause of this local osteodystrophy remains unknown 

Cinelli ^ reports the case of a man of 34 with chronic progressive 
deafness for ten years and a history of fractures 16 different times 
His father and paternal grandfather had had many fractures and defec- 
tive hearing [Since no bone conduction tests were made, it is not 
possible to know from the author’s report that this was a case of oto- 
sclerosis ] 

Rainisch ^ tried the effects of epinephrine and pilocarpine m 105 
cases of deafness of varying causation In cases of impaired conduction 
of sound of the otosclerotic type epinephrine lowered the hearing This 
lowering lasted as long as the other symptoms produced by the drug 
In early stages of otosclerosis it was marked , in late stages, slight 

2 Cinelh A A Fragihtas Ossium with Otosclerosis and Blue Sclera 
Report of a Case, A.rch Otolaryng 25 309 (March) 1937 

3 Rainisch, S M Wirkung von vegetativen Giften auf Schwerhorige, 
Arch sovet otol , 1937 no 3, p 64 
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In othei types of deafness this leaction did not occui Pilocaipine led 
to an impiovement in hearing in all forms of deafness This improve- 
ment inci eased giadiially up to 50 to 100 per cent toward the end of 
the fii st hour and lasted eight to twelve days, the heai mg then returning 
to its foimei level, with a lecuiience of the tinnitus Repeated injec- 
tions of pilocarpine led to an inciease m heaiing of the same duration 
Menses somewhat lessened this effect of pilocarpine 

Schkljai and Diennowa'* occluded the external auditoiy canal with 
a hollow tube ending in a capillary tube containing a diop of alcohol, 
so that movements of the dium membrane lesulted m con espondmg 
movements of the dioplet of alcohol m the capillaiy tube Normally 
when ail is blown into the eustachiaii tube the outwaid and inward 
movements of the diuni membiane aie equally lapid The leturn 
of the droplet to its initial position can be slowed by various causes 
Thus m 86 pel cent of patients with otoscleiosis the leturn of the 
dioplet is slowed by a loss of tonus in the drum membiane, piobably 
the result of an insufficiency of the muscles of the middle ear 

Oilova*’ investigated the cholesterol content of the blood in 79 cases 
of otoscleiosis, concluding that the cholesteiol is diminished, especially 
in the eaily and intei mediate stages Dining menstruation and with 
age, theie is usually an increase of cholesterol in the blood, so that m 
eldeily patients with advanced otosclerosis an increase of cholesterol 
in the blood was often found [Since Russian woikers last yeai lepoited 
abnormal amounts of potassium, calcium, nitrogen, chloiides and choline 
in the blood in otosclerosis, whereas chemical studies of the blood 
elsewhere have given negative lesults in otoscleiosis, there is some doubt 
about the value and significance of these Russian repoits ] 

Schlandei “ states that otosclerosis is rarely observed histologically 
m the first decade of life and is nevei seen clinically Of the cases of 
otosclerosis m childhood thus fai lecognized, Manasse has described 
that of a 3 14 year old boy, Webei of a 6 yeai old girl and of a 6 year old 
boy, Wittmaack of a 5 year old boy and Scheibe of a 9 year old boy 
In each case theie was no deafness, the lesion being recognized only 
on histologic examination 

The author’s case is of a 9 yeai old girl who had had normal heal- 
ing except during an attack of acute otitis media on the right side 
complicated by thiombosis of the lateial sinus and the jugular bulb 

4 Schkljai, D A, and Drennowa, K A Ohrmanometne bei Otosklerose, 
A,rch sovet otol , 1937, no 3, p 31 

5 Orlova, E F Otosklerose und Blutcholestenn, Arch sovet otol , 1937, 
no 3, p 48 

6 Schlandei, E Ein Fall von juvenilei Otosklerose, Monatschr f Ohrenh 
71 513 (May) 1937 
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at the age of 4 years and during occasional attacks of secretory catarrh 
with head colds The child died of meningitis following acute otitis 
media and petrositis of two days’ duration The right ear showed a 
small focus of otosclerosis at the anterior border of the oval window 
(site of predilection), and the left ear showed a larger focus in the 
same legion The footplate had not become involved, and the inner 
ear on each side was noimal 

Altmann ^ sets himself the task of clarifying the question of experi- 
mental otosclerosis He first reviews the previous investigations begin- 
ning with a history of the histologic knowdedge of otosclerosis Pohtzer 
first accurately described the pathologic picture of otosclerosis and 
maintained that it w^as a clinical entity by itself The finer structure 
of otosclerotic bone was first studied by Siebenmann, who described 
(1899) the lacunai areas wnth osteoclasts and show’^ed that the new^ 
bone was demarcated from the old labyrinthine capsule by a sharp, 
scalloped line, the so-called cement line Manasse (1912) showed that 
dark blue-staining, spotted, nonlamellar new bone is first formed m the 
otosclerotic focus This new bone is then absorbed by osteoclastic 
activity and is replaced by lamellai red-stainmg bone, which finally 
becomes compact An explanation of the complicated structure of oto- 
scleiotic bone was first offered by O Mayer (1917), who showed that 
the original blue-staining bone is repeatedly destroyed by osteoclasts 
and leplaced again by similar bone, until gradually there is formed a 
maturer red-stainmg bone, which at first shows only a hint of lamellar 
structure and later becomes mature lamellar bone This matured process 
can flare up and the new lamellar bone may again be replaced by 
immature blue-staming, spotted bone By intermingling of these 
processes the extremely complicated and variable picture of the oto- 
sclerotic process occurs Manasse (1922) then show'^ed that outside the 
otosclerotic focus changes in the perivascular bone can be seen, con- 
sisting of the deposition of new blue-staining bone and called b}'- him 
“blue mantles ” 

Concerning the etiology of otosclerosis, O Mayer and Manasse 
first pointed out the similarities between otosclerosis and osteitis fibrosa 
of von Recklinghausen M Weber and Nager have also grouped oto- 
sclerosis with the reforming diseases of bone, the essential difference 
being that the otosclerotic process is generally slow^er, so that osteo- 
clasts are rarely seen 

Wittmaack, unlike the authors mentioned, sought a local rather 
than a constitutional cause for otosclerosis By producing (1919) a 

7 Altmann, F Zur Frage der experimentellen Otosklerose Nach Unter- 
suchungen an der knochernen Labyrmthkapsel des Huhnes, Monatschr f Ohrenh 
71 257 (March), 451 (April), 540 (Maj) 1937 
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venous stasis in the region of the lab} rinthine capsule in die fowl and 
reversing die flow of blood he succeeded in obtaining the same changes 
in bone that occur in otosclerosis O Z^Iayer denied diat '\^httlnaack s 
findings were experimental and believed that they v ere due to different 
ages of die fowls Kaniio (192-i) repeated ^^httmaack’s expenments 
but obtained no otosderotic changes Since then the controversy between 
\^'lttmaack and O ]Ma} er has raged the vieu s of neither author hadng 
received general recognition 

In an attempt to clarify die problem Altinann proceeds first to 
smdy the normal lab} rinthine capsule of the fowl in 23 specimens rang- 
ing in age from birth to 4- years He concludes diat m the new-boni 
cluck a large part of the labyrmthine capsule is already ossified and 
ossification is complete at about 5 mondis As m the human being the 
labyrinthine capsule of the fowl has three layers but unlike the human 
enchondral layer that of die fowl regenerates bone Because extensive 
pneumatization occurs from iridiout and diis rebuilding from within the 
resulting structure of the labyrinthine capsule is complicated 

To determine the susceptibility of die lab}nnthine capsule of the 
foul to experimental changes, the author studied 11 more cluckens m 
which osteod} strophia fibrosa had been produced expenmentally by 
the imection of bone marrow pulp \Miereas the rest of the skeleton 
showed a marked picture of osteitis fibrosa the changes in die laby- 
rindime capsule while similar were considerably less intense 

Finally, the author examined some of Wittmaacks sections of die 
petrous bone and concludes that the changes observed by Wittmaack 
are comparable to the changes obseiwed m human otosclerosis and that 
they are possibly the result of venous stasis However, the dift'ereiices 
in structure between the human lab}Tinthine capsule and tiiat of the 
fowl are so profound that one cannot assimie without other evidence 
diat venous stasis plays a role m the production of human otosclerosis 

Oesterle ® concerns himself also wadi Wittmaack s expenments on 
chickens He first studied 50 temporal bones from noniial fowls and 
concludes that in the human being a solid block of cartilage is replaced 
by solid bone whereas m die fow 1 the cartilage is first extensive!} pneu- 
matized In die enchondral layei of the fowl bone is actively rebuilt 
widi a confusion of vessels while the periosteal la}er is composed of 
parallel lamellas of bone In the human being by comparison the 
endiondral layer is homogeneous and compact and die penosteal la}er 
IS a complicated structure Of more importance as regards expen- 

S Oesterle F Die normale Histologie und Biologie der Huhnerlab\- 
nnthkapsel im Hinblick auf die experimentelle Hfihnerotosklerose Arch f Ohren- 
Xasen- u Kehlkopfli 143-362 1937 



786 


ARCHIVES OF OTOLARYNGOLOGY 


mental otosclerosis than the structure is the biologic nature of the 
labyrinthine capsule of the fowl Wittmaack denied that bone is rebuilt 
after 6 months of age, but the author observes an increase in thick- 
ness of the capsule with age due to apposition of bone, while the 
cartilaginous rests, unlike those m man, decrease m number with age 
through formation of new bone In the human capsule, there is no 
resorption and apposition, so that fractures show little or no tendency to 
heal and that only from the periosteal layer The fowl’s capsule, how- 
ever, shows a marked ability to regenerate fairly rapidly by formation 
of new bone 

In considering experimental otosclerosis in the fowl, one must 
lemember that the normal labyrinthine capsule shows the characteristics 
of otosclerotic bone, namely, marked filling of the vessels, blue staining 
of the bone around the vessels and sievelike perforations of this blue- 
stained bone Wittmaack later admitted that in 10 per cent of normal 
fowls spontaneous otosclerosis develops because the pecking and scratch- 
ing they receive from other fowls results in venous stasis This, of 
course, detracts from the validity of any conclusions based on an experi- 
mentally induced lesion 

The author then operated on 2 chickens wuth a third as a control, 
injecting ferric chloride into the torcular Herophili, and killed one in 
three weeks and the other m five In each case thrombosis of the 
torcular resulted in marked venous dilatation within the skull Around 
the thrombus some new bone was formed and where this w^as close 
to the labyrinthine capsule the latter showed slightly increased rebuild- 
ing of bone However, these changes w^ere slight and the normal 
appearance changed only slightly 

The author concludes that the labyrinthine capsule of the fowl 
differs from that of the human being moiphologically and biologically 
and that the normal capsule shows the criteria for otosclerosis, w'^hile 
producing venous stasis results in no changes m the bone which can be 
compared to human otosclerosis 

Treatment — A valuable discussion on intratympanic medication with 
thyroxin occurred at the combined meeting of the Section of Laryn- 
gology and the Section of Otology of the Royal Society of Medicine ® 
last year There were eleven reports of results A few investigators had 
obtained improvement in hearing m a small proportion of cases , one 
reported marked improvement in 11 out of 13 cases, and five considered 
the results essentially negative 

Two reports are especially notewmrth)’- Gavin Livingstone, who has 
continued the treatment begun by Gray m a series of cases and who 

9 Discussion on IntraUmpanic Medication, with Special Reference to Thy- 
roxine, J Lar\ng & Otol 52 115 (Feb) 1937 
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therefore should ha\e good resolts to report if tiiis treatment, whicn 
Gray hrst suggested iias an}- value, reported on 25 cases m vrliich a 
total or three hundred and sixt}* injections were given Xo case of 
infection of tlie middle ear occurred. In i patient violent vertigo devel- 
oped on injecnon into one ear and facial paralysis on injection into the 
opposite : tlie condition is impro\-ing. There were no other complications. 
Five patients shovred iroprovement measured by the audiometer. Xine 
ears (in 5 patients) were impro\ed v.-hlle - ears were worse after the 
treatment. Subjective improvement in hearing occurred in 8 cases. 
Tinnitus was improved in 6 of 16 cases. 

A series of injections of tluToxin and riboSarin (as a control) into 
me middle ears of cats failed to sliow diat th}-roxin has a spednc acrior. 
causing congestion of the mucous membrane. The author concludes 
that he is doubtful v.hetlier the optimism expressed by Dr. Gray wfH 
be fullv justified but tliat furdier invesrisation sho-uld be carried out. 

The other espeaaliy important report v.-as by S. C. Suggit vrho 
treated 30 patients with no improvement in IS and some objecti-'-e 
improvement m 12 any improvement, no matter how slight, being 
included. In the follov.--up hovrever. no sustained improvement ir. 
hearing, subjective or cbjecnve. has been obtained and in no case has 
the patient received pracncal material benefit. In 6 of 22 cases of 
tinnitus there vras complete or partial rehef. permanent so far. In a 
control series of 11 cases in v.-hich injecnons of physiologic solution 
of sodium chloride vrere used, improvement in heanng could be demon- 
strated in 7 and in 3 of 6 cases of tinnitus there v.*as Lmprovement. In 
conclusion the autlior states that slight practical results have been 
obtained by the intran-mpanlc injection of th}-roxin and that what 
results have been obtained were obtained equally well if not better 
by substimting physiologic solution of sodium chloride, vrhich indicates 
that these results are due entirely to the mechanical eriect of Suid in 
the carit}- of the middle ear. 

Slightly more encouraging are some of the reports on ilie surgical 
treatment of otosclerosis 

RoUm -- reports the results of operating on otosderotic patients to 
arrest the progress of the deafness accoromg to ^Mttmadrs theorc. 
vrhich vras discussed in the secnon entitled ‘^‘Pathology and Etiolog}-. 
that otosclerosis is the result of localized venous stasis. This operation, 
devised by ^^httmaack and Methe and called eievatioa of the dura over 
the tegmen t}-mpani. is to prevent retrograde venous Sow from the 
plexus around the carotid or the middle meningeal arterv into the bone 


10. Rolinr. K irunf-jirAge EEsErcngea nut ccr W-ttmaacksd er. Otcsklercse- 
■perst-Gi Ztscr.'. f Hsis-. Xafen- u. OhzeEh. 42:30^ 1937. 
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of the labynnthme capsule by division of the -leins i mining through 
the teginen tympani with the gieatei superficial petrosal nerve 

The indications foi the opeiation are strict The diagnosis of oto- 
sclerosis must be cleaily established fiom the history, including the 
absence of earlier suppuiation of the middle ear, from the presence 
of a transparent dium membiane and a patent tube, from hearing tests 
indicating deafness of the middle ear and from a roentgenogram show- 
ing wide pneumatization of the mastoid piocess The patient must also 
lecently have become deafei , since the operation hopes onl} to stop 
the progress, those ^^hose condition is advanced oi stationary are 
excluded The operation of Wittmaack is applicable, therefore, only 
in early, beginning conditions, while the operations of Barany, Holmgien 
and Sourdille are for advanced conditions 

Operation has been performed in 60 cases in the past five and a half 
years The results in the 45 of these cases m which one year or more 
has elapsed since opeiation are as follows Of the 45, in only 1 did 
the hearing dimmish in the eai operated on, while m 11 the healing in 
the opposite eai diminished There have been no complications thieaten- 
ing to life and no untoward after-effects The operation is done rapidly 
and easily by one familiar vith the technic In a small percentage of 
cases hematoma foims the first day after operation, but it is always 
absorbed without reaction In 2 cases m which marked postopeiative 
hematoma occurred, facial paralysis appealed two oi three days post- 
operatneh, clearing up in fourteen days and m thiee months One 
patient show'ed symptoms of labynnthme iriitation, which cleared up 
wnthout influencing the hearing 

Fowler review^s the rationale of the tieatment of otosclerosis He 
calls attention to the fact that, w’^hile 1 of 20 autopsies on adults show's 
the presence of otosclerosis, in less than a fourth of these has the 
disease invaded the annular ligament of the stapes and resulted m clinical 
S 3 'mptoms Up to the present chemical abnoimalities of blood have 
not been found in otosclerosis, so that theie is no medical means of 
combating the condition Suigicallv it has not been possible to mobilize 
an ankylosed stapes 

The author calls attention to the slight vaiiations in heaiing with 
weather, mental states and other factors in otosclerotic patients as in 
all human beings These normal variations have been responsible foi 
many treatments for otosclerosis having been given credit foi beneficial 
results The fact remains that none of them has diminished the oto- 
sclerosis or the deafness resulting from it 

11 Fowler, E P , Jr The Factual Background for the Treatment of Pro- 
gressne Deafness from Otosclerosis, Larjmgoscope 47 847 (Dec ) 1937 
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Recently stiigical piocedmes have been de^ eloped ^\hlch have pio%ed 
successful in certain selected cases of otosclerosis These operations 
aim to create a new mobile v indow into the labyi mth to take the place 
of the occluded oval window so that the noimal condition is leestab- 
lished, with two mo\ able parts, one to receive sound vibrations and one 
foi the release of sound pressure vibiations 

The author finally calls attention to the fact that one of the chief 
obstacles to the acceptance of the opeiative pioceduies has been the 
use of hearing tests of doubtful accuracy or completeness, there being 
doubt as to just how much change is due to the mechanical effects of 
the operation and how much to the pS} chologic 

Sourdille revieu s the principles imderl} ing his operation for 
otosclerosis. First, u hen a permanent u indou , covered by thin cicatricial 
membrane, is opened into the peril} mphatic space without injuring the 
membranous labyrinth, the progression of the deafness is complete!} 
arrested and the tinnitus diminished or entirely iehe\ed Second, an 
opening, no matter how small, suffices, but as soon as it is closed by 
an osseous callus the progressive loss of hearing resumes The longest 
period over which he has observed a case is now se\ en years 

When the fistula is relatn ely extensive, 1 mm u ide and 3 to 4 mm 
long, and so placed that it receives air-boine sounds direct!}, one 
obtains, in addition to an arrest in the piogiession of the deafness, a 
definite but slight impiovement over the preopeiative heaiing 

To obtain a leally striking improvement it is necessaiy to carr}' out 
a series of transformations of the drum membiane and ossicles con- 
sisting of resection of the head of the malleus and the establishment 
of a cicatriaal plastic flap, called the “internal plastic” uhich extends 
from the superior margin of the drum membiane to the labyrinthine 
fistula and carries sound vibiations acioss the mobile incus from the pars 
tensa to the fistula This operative piocedure the author calls the 
“tympano-labyrinthopexy ” 

Three operati\e procedures, separated fiom each othei b} several 
months, are necessary to accomplish this result The first is the resection 
of the thick skin from tlie superior half of the external auditory canal 
followed b} the formation of a thin, flexible and resistant scar The 
second is a complete exenteration of the mastoid cells, with resection of 
the head of the malleus but preservation of the incus in its normal 
position the middle ear cavity being excluded from the operative field 
b} the “internal plastic” The third is the establishment of the lab}- 

12 Sourdille, M Sur le traitement clururgical de I’otospongiose, Ztschr f 
Hals-, Nasen- u Ohrenh 40 '514, 1937, Technique in the Surgical Treat- 
ment of Se\ere and Progressive Deafness from Otosclerosis, Lanngoscope 47 
853 (Dec) 1937 
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rinthme fistula and the application to it of the cicatiicial membrane 
[This procedure is somewhat modified from that desciibed by the author 
a yeai ago and absti acted in this leview ] 

The author has now operated on 140 patients and with this latest 
technic he obtains positive results for 80 per cent 

Holmgren^® contributes a paper to the Ameiican liteiatuie, but 
since It IS only a lepetition of the paper published in the Acta oto- 
laryngologica the yeai before and abstracted in this summaiy last 
year no furthei mention will be made of it 

Howarth^“ having peisonally studied under Holmgien, opeiated on 
7 patients with otosclei osis according to Holmgren’s method but met with 
failure in eveiy case, since the consideiable initial improvement in heal- 
ing gradually disappeared He then opeiated in 1 case, using a modi- 
fication of his own, as follows He fiist did a ladical operation but 
without removing the pars tensa of the drum membrane oi the ossicles 
and then lined the cavity with a Thiersch giaft Six weeks latei he 
elevated the epidermis over the horizontal semicircular canal and 
removed the bony covering, creating the customar}^ fistula This method 
IS similar to that of Sourdille except that the opeiation consists of only 
two stages The authoi states that his operation has been done so 
recently that the duiation of the immediately good result cannot yet be 
determined 

Hughson reports on 8 cases of “conduction deafness with noimal 
drum membranes” in which operation was based on experiments earned 
out by himself and Crowe six years before, in which plugging of the 
niche of the round window was followed by improved electrical response 
from the eighth nerve of expeiimental animals Patients were selected 
who had a loss of hearing of not more than 50 decibels for the voice 
frequencies [The author states that the deafness cannot be of the nerve 
type, but he does not give any reason foi limiting his operation to 
cases of conduction deafness ] The operation consisted of placing a 
small piece of fascia removed from behind the ear into the niche of 
the round window through an incision of the drum membrane after 
freshening the margins of the window by rubbing gently with cotton 
The poorer ear was operated on in each of the 8 cases [The author 
reports an impiovement in hearing in each case, but careful scrutiny of 

13 Holmgren, G The Surgery of Otosclerosis, Ann Otol , Rhin & Laryng 
46 3 (March) 1937 

14 Shambaugh, G E , Jr Chronic Progressive Deafness Including Otoscle- 
rosis and Diseases of the Inner Ear, Arch Otolaryng 26 583 (Nov ) 1937 

15 Howarth, W The Surgical Treatment of Otosclerosis, St Thomas’s 
Hosp Rep 2 153, 1937 

16 Hughson, W Grafts in the Round Window m the Treatment of Certain 
Types of Deafness Arch Otolaryng 25 623 (June) 1937 
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the published audiogiams fails to shou a sti iking oi unifoim impiove- 
ineiit, the vaiiations being similai to the iioimal variations that aie 
always obseived in otosclei osis, with slight impiovement at times foi 
ceitain frequencies but woise heaiing for other fiequeiicies, while in 
some cases the eai not opeiated on appeals to show moie impiovement 
than that opeiated on ] 

A contribution by Milstem has some beaiing on Hughson’s A\oik 
Milstein closed the lound window m cats with bon}" fiagments, fat, 
muscle and fascia colli and found that the fascia was best The 
animals were then exposed to loud sounds, aftei which the ear was 
examined histologically He noted that the animals opeiated on showed 
piactically no degeneiation of Corti’s oigan as compared with degen- 
eiation of all elements of Corti’s oigan in the contiol cats He con- 
cludes that closuie of the lound window is a protection against the 
influence of loud sounds on the endings of the eighth neive [presumabh 
b}" diminishing the intensit)" of sound vibiations leachmg the cochlea, 
1 e , closing the lound window leads to a diminution m hearing] 

Reports on the tieatment of otosclei osis by medical or ph}sical 
therapeutic means v ei e somewhat feu er than usual m the literature foi 
1937 

Seiferth,^® having noted the histologic similaiity betueen otosclerosis 
and osteitis fibrosa of Recldinghausen, has earned out new studies 
on the mineral metabolism m otosclei osis with the following results 
Of 15 otosclerotic patients, 6 showed hypeicalceniia and 6 more a 
slight elevation in the calcium content of the blood (11 and 12 mg pei 
hundred cubic centimeters), while m 2 the calcium was normal and m 1 
slightly loweied For all 15 the excietion of calcium m the urine was 
inci eased The phosphorus m the blood was diminished m 6, slightl} 
lowered in 4 and noinial in 5 These vaiiations coiiespond to what is 
found in osteitis fibiosa of Recklinghausen 

Because of the close relation between mineial metabolism and the 
endocrine system, the authoi sought a method of measuring the condi- 
tion of the endoci me glands m otosclerosis By means of Abderhalden’s 
leactions, with the mtei f erometer method of Hirsch, it is possible to 
measure this quantitatively In all cases the paiath}ioids showed an 
mci eased reaction (indicating involution) In all but 1 of the female 
patients the value for the testes was mci eased and that for the ovaries 
normal In 2 men a so-called paiadoxic value for the testes was 
obtained The authoi concludes that otosclei osis is definitely endocrine 

17 Milstein, T N Zur Technik des Verschlnsses des riinden Fensters im 
Zusammenhang mit den zugeliorigen Fragen der Ohrpln siologie, und Patholpgie, 
Arch sovet otol , 1937, no 3, p 11 

18 Seiferth, L B Zur Aetiologie und Behandlung dei Otoskleiose, Ztschr 
f Hals-, Nasen- u Ohrenh 42 298, 1937 
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in oiigin, the clistuibance lying in the parathyroids and testes, espe- 
cially in the parathyioids 

In attemping therapy solution of paiathyroid was found impractical 
because of the expense and the need of hospitalization AOS per cent 
solution of dihydi otachysterol, a conversion pioduct of ergosterol, 
while it has no chemical lelationship to the paiathyroid extract, can 
completely leplace the lattei and has been used foi tetany due to undei- 
function of the parathyroids with excellent lesults 

Up to now 12 otosclerotic patients have been treated with this 
solution of dih 3 ^di otach 3 fsterol Five have shown a definite improve- 
ment in one or both ears (as shown by audiometer curves) The dose 
IS 20 diops daily, graduall 3 increasing to 25 to 30 drops a day, with 
repeated determinations of calcium and phosphoius Overdosage is to 
be avoided 

In the discussion that followed this paper, Leiches stated that in 
several hundred studies of the blood in cases of otosclerosis he had 
never found increased calcium values and the phosphorus was always 
normal 

Selfridge obtained detailed dietaiy histones and detailed chemical 
determinations on the blood of 5 patients with clinical otosclerosis 
Each patient had oi had had at some previous time a diet deficient in 
one 01 more vitamins, and each patient show^ed a slight deficienc 3 '' in 
one or more of the chemical determinations on the blood [None of 
the patients gave clinical evidence of a deficienc 3 ’’ in vitamins nor did 
the authoi compare his otosclerotic patients with controls with normal 
hearing One suspects that most persons would show equal deficiencies 
in vitamins in their dietary histones and equal abnormalities in the 
composition of the chemical blood ] The author then administered 
vitamin concentrates (A, B, C and D) to the 5 otosclerotic patients 
and obtained slight impiovements in hearing [These impiovements, 
again, weie not sufficient to be convincing ] 

Sann administered small doses of roentgen rays over the stellate 
ganglion in patients with tinnitus and deafness who showed distur- 
bances of the sympathetic nervous S 3 'Stem Considerable improvement 
in hearing resulted at times Irradiation of the h 3 pophysis had no 
influence on the hearing 

Landry applied ionization (preAnousl 3 used in the treatment of 
suppurative otitis media) in cases of deafness in which the drum 

19 Selfridge, G Chronic Progressive Deafness from a Nutritional Stand- 
point, Ann Otol , Rhin & Larvng 46 875 (Sept ) 1937 

20 Sann, R Der Einfluss ^on Rontgenbestrahlungen des Ganglion-stellatum 
auf Horstorungen, Hals-, Nasen- u Ohrenarzt (Teil 1) 28 241 (July) 1937 

21 Landrj, M Eehandlung der chronischen, nichteitngen Ohrenentzundungen 
mittels der Dielektrolvse in Verbindung mit der Hochfrequenz, Ztschr f Hals-, 
Nasen- u Obrenh 40 673, 1937 
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membrane nas intact The author asset ts that experiments hate shotvn 
that the ionization penetrates not onl) into the middle eai hut into the 
inner ear from the external auditor} canal A solution of iodine ions 
is used f 01 adhesn e otitis, of calcium ions for otosclerosis and of silicon 
ions for di} otitis The coincident use of high frequency diathenny is 
of value and also is of psychologic benefit The lesults m cases of 
chionic adhesn e otitis are better than 6 of 10 patients benefited In 
cases of chronic catarrhal otitis the results are even bettei In most 
cases of otosclerosis the tinnitus is diminished, the hearing is impioved 
m one third of the cases m \vhich the condition of the labyrinth is good 
[While difficult to disprove without repeating the work this and the 
preMOus articles on the medical tieatment of otosclerosis are even more 
difficult to believe ] 

Friesner and Druss on the basis of histologic stud} of suppiiratne 
otitis media m the acute and the healed stage suggest that similai 
changes m the middle ear may be the result of repeated catheterization 
and inflation, particles of mucus being injected into the middle ear 
They further suggest that the progressive loss of hearing that is observed 
in spite of repeated and prolonged treatment of the eustachian tube ma} 
be the result of the tieatment, with repeated insults to the mucosa of 
the middle ear In the discussion that followed. Page disagreed with 
the statement of the harmful effects of inflation with the cathetei, 
liaMng found this treatment of the greatest benefit m the treatment of 
subacute catarrhal conditions of the middle ear [It appears tliat 
Friesner and Druss fail to differentiate clearl} between otosclerosis 
with alterations of the drum membrane and progressive deafness 
chionic adhesive deafness with changes in the drum membrane but 
without progressne deafness and acute secretory catarrh Foi the 
latter, inflation of the eustachian tube by the catheter is the tieatment 
of choice In chronic adhesive deafness without otoscleiosis there is 
no progress m the defect in conduction in the absence of lecurnng 
acute attacks of otitis media, while m otosclerosis with changes m the 
drum membiane the progressive deafness has nothing to do with the 
eustachian tube and the cavity of the middle ear ] 

L VBYRINTHINE DEAFNESS 

Pathology of Nci-z’c Deafness — H -von Fieandt and Saxen con- 
tiibute a monumental work on the patholog}* of senile iiei\e deafness 

22 Friesner I and Druss J G Critique of the Present Treatment of 
Deafness Due to Lesions in the Conduction ^Mechanism, Arch Otolanng 26 
259 (Sept ) 1937 

23 Saxen A Pathologie und Khmk der Altersschw erhorigkeit nach 
Untersuchungen -von H \on Fieandt (j) und Arno Saxen }'orlaufige Mitteilung. 
Acta oto-]ar\ng 1937 supp 23 p 1 
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with a correlation between the clinical findings and the histologic picture 
The authors point out that while the clinical charactei istics of senile 
deafness have been known for a long time, the pathologic basis for the 
loss of hearing has been pooily understood Zwaardemaker first called 
attention to the lowering of the upper tone limit and the diminished 
hearing foi high tones which begin at a comparatively early age and 
become more pronounced with advancing years 

In reviewing previous histologic work on senile deafness, the authors 
note that Sporledei , finding no definite pathologic changes in the 
labyrinths of 5 elderly patients examined during life, concluded that the 
lesion in senile deafness lies centrally rather than peripherally All 
othei authors, however, have placed the lesion in the inner ear or the 
auditory neive Geneially all degenerative conditions of the mnei ear 
have been grouped together as chronic progressive labyrinthine deafness, 
with pathologic changes in foui places the ductus cochlearis, the spiral 
ganglion, the finei nerve fibers of the cochlea and the trunk of the eighth 
nerve Wittmaack has attempted to diffeientiate histologically various 
t}pes of chionic progiessive labyrinthine deafness as follows 

Genuine neuioepithehal degeneiation, a true primary degenerative 
piocess, which involves not only the cochlear duct and Corti’s oigan 
but also to a similar extent the vestibulai poition, the maculas and 
cristae acusticae 

Atrophic degenerative changes of the neive tiunk 
Peripheral cochlear degeneration, in which a degenerative atrophy 
of the so-called peripheral cochlear neurons occuis and all the elements 
which form this peripheial neuron are generally destroyed, the gan- 
glion cells of the spiral ganglion, the nerve fibers in the osseous lamina 
spiralis and the hair cells of Corti’s organ 

This classification of Wittmaack is the one generally accepted in 
considering the histology of nerve deafness In considering which 
type of pathologic change occurs in senile deafness there is, however, 
a wide dn ersity of opinion The authors set out to clarify this question 
The material foi this stud)'' was found in a home for the aged, the 
inmates showing deafness being subjected duiing life to an otologic 
examination including otoscopic inspection, hearing tests (whispei and 
tuning forks) and caloric and lotation tests Material for histologic 
study was obtained from 44 of those examined, at an interval of a few 
days to sereial months, rarel) moie than a year, after the last hearing 
test The distribution by age was as follows 50 to 60, 1 patient , 60 to 
70, 3 patients, 70 to 80, 10 patients, 80 to 90, 16 patients, over 90, 3 
patients The temporal bones were fixed three to twenty houis post 
mortem Of the 44 cases studied, aural changes that could not be 
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ascribed to age ^^ere found m 11 33 remaining in which the deafness 
could be termed senile 

The 33 cases of senile deafness were grouped according to the histo- 
logic pictures as follows senile atroph\ of the cochleai ganglion 13 
cases angiosclerotic degeneration of the inner ear. 19 cases central 
deafness, 1 case 

The histologic obsenations m these three groups aie described m 
detail. 

Senile atropln of the spiral ganglion includes the spiral ganglion 
cells and the nerre fibrils and affects the proximal part of the cochlea 
(basal coil) The organ of Corti is spared and arteriosclerosis of the 
blood vessels is not seen Any changes that ''occur m the trunk of the 
cochlear nerve appear to be secondary to that atrophy of tlie spiral 
ganghon rather than primar} in the nerve This confinns the work of 
Crowe Guild and Polvogt 

Angiosclerotic degeneration of the inner ear results from sclerosis 
of the local blood vessels, with disturbed nutrition of the epithelial part 
of tlie ductus cochlearis, which shows changes When the secretor\ 
epithelium of the stria vascularis is invoked, there is m addition to the 
degeneration of the organ of Corti collapse of the codilear duct Angio- 
sclerotic degeneration m the labinnth is not always accompanied b} 
sclerosis of the lessels of the base of the brain or general cerebral 
artenosclerosis It is frequently associated with a genuinely arterio- 
sclerotic contracted kidnei' 

The two lesions, senile atrophy of the spiral ganglion and angio- 
sclerotic degeneration of the inner ear occur together but also separate!} 
since atrophy of the spiral ganglion does not occur m every case of 
angiosclerohc degeneration of the hair cells and often occurs alone 
with a normal organ of Corti 

The case of central deafness was tliat of a woman aged 77 with 
arteriosclerotic dementia The right ear was entirely deaf while the 
left showed some remnants of heanng Histologically the penphera! 
heanng apparatus showed a normal organ of Corti wntli few changes 
m the auditory neive. the ganglion cells of the spiral ganglion being 
reduced onl}’- m the basal coil Because of the lack of peripheral patho- 
logic change m spite of profound deafness a central origin was diag- 
nosed altliough the exact location could not be detemnned There w'as 
an unusually diffuse sclerosis of the arteries of the whole body wuth 
thrombosis of the right iliac artery and gangrene of the fingers of 
the right hand 

In correlating the clinical with the histologic obseiv^ations, the authors 
found that tlie defect in hearing corresponded to the atrophy of the 
spiral ganghon cells, so that angiosclerotic degeneration w^hen it occurred 
alone was often accompanied by no noticeable disturbance m heanno- 
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The hearing may be not only good but entnely noimal to all tests, even 
when Coiti’s organ is markedly atrophied and the hair cells entirely 
absent 

The static labyrinth leacted noimall}'^ m all cases and showed slight 
changes histologically 

The authors regard senile atrophy of the spiral ganglion as a con- 
dition resulting from wear — a process of exhaustion oi using-up 
pecuhai to old age Central lesions are raiely the cause of senile deaf- 
ness and are to be suspected when there is loss of hearing for the low^ 
tones as well as foi the high 

The authois suggest that the shortened bone conduction m old age 
may be due to angiosclerotic changes, wnth diminished production of 
endolymph and collapse of the cochlear duct 

Two articles on the interpretation of histologic obseivations on 
the cochlea have a bearing on the changes described by von Fieandt 
and Saxen 

Werner,"'^ discussing the aitefacts that occiii in prepaiing sections 
of the inner eai, comes to the following conclusions 

1 For the mtei pretation of sections it is extiemely necessaiy not 
only to recognize artificial and autolytic changes but to understand 
their causes 

2 In the fixing solution substances aie dissolved fiom the tissue 
partly by changes in hydrogen ion concenti ation and partly as the result 
of alcohol During decalcification they may be furthei dissolved 

3 By postmortem autolysis substances come fiom the tissues into the 
labyrinthine spaces, where they appeal as piecipitates Agonal origin 
of such precipitates is to be rejected 

4 Precipitates of eveiy sort in the labyiinthme spaces can cause 
additional changes, solution and diffusion into other spaces, deposits 
on the walls, sedimentation, thickening and shi inking Thus membranes 
can become weighted down and held in normal oi pathologic positions 

5 Roof and walls of the ampulla are osmotically crushed by the 
pyioxylin or by rinsing through fixation, in that the acidity determines 
the loosening of the endosteum or lacei ation of the perilymphatic fibers 

6 The weighting down of Reissner’s membrane is determined not 
only by the amount of fluid during life m the ductus cochlearis and 
scala vestibuli but also by the changes m the fixation and decalcification 
solutions and m the alcohol and pyroxylin In this ivay the position 
of the membrane can change 

24 Werner, F Ueber artifizielle Veranderungen des Innenohres und Hire 
Beziehungen zu den pathologischen Vorgangen, Alonatschi f Ohrenh 71 1017 
(Sept) 1937 
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7 The coiiclilion of Ivcissnei’s nicnibiane is no leliable inclicatoi of 
the hycliostalic picssme of the endolymph in the ductus cochleaiis By 
a slight ectasia the inci cased sui face is so small that it has no notcwoithy 
icsistance to piessine 

S The \olunic of the cupola is innuenccd b\ the hydiogeii ions and 
the conccntiation of the fixation solution, b\ the duiation of fixation, 
decalcification and delndiatioii and even by the changes in colloidal 
state of Its substance, but not by osmotic picssuic 

9 Shiinkage of the cupola is pic\cntcd b} embedding in pyioxylm, 
in gelatin oi in aitificial exudate oi In embedding in exudate during 
life 01 in neciotic masses 

10 The \aiiablc pictures of the tecloiial mcmbiane aie explained 
b) shrinkage in its Ihice dimensions, shiinkage, shoiteiiing and eleva- 
tion (as a spnal shoitemng) Marked shiinkage of the membrane 
held fast to Coiti’s oig.ui is mcchanicalh explained without assuming 
a lessening of its fluid content dunng life 

11 The difleient conditions of the otoliths depend above all on 
the condition of then oiganic co\ennqs which lemain aftei dissolution 
of the cnstals 

12 The aitificial (and autol)tic} changes aic not sepaiatcd sharpl} 
in position 01 ch.iiactciistics fiom pathologic (intiavital) changes and 
aie intei mingled on the same poition of tissue in difleient ways 

Lange *'■ points out that difficulty in difieientiating antemoitem from 
postmortem changes has made it difficult to con elate the histologic pic- 
ture with the defects in healing In oidei to dcteimine wdnch changes 
occuired post moitcm the authoi studied the cochleae of 10 patients 
w'hose heaimg wdien tested watliin tw^elve houis befoie death was noimal 
In 4 cases he found changes wdneh aie geneially accepted as of post- 
mortem oiigin loosening of the epithelial cells of the oigan of Corti, 
with escape of piotoplasm fiom these cells but with a thin, tightly 
sti etched Reissnci’s membrane and a thick tectoiial membrane 

In 5 cases he found changes pieviously described as "genuine neuio- 
epithelial degeneiation.” w'lth a flattening of the epithelial cells, the 
tectoiial membiane usually lying flattened on them and Reissnei’s mem- 
biane often collapsed and lying on them so that a flattened, almost 
homogeneous mass is all that lemains of Coiti’s oigan The author 
discaids the assumption that these changes w^eie piesent befoie death, 
wnth noimal heaiing, since this w'ould mean that Coitfs oigan is not 
necessary foi heaiing Since in 1 patient the cochlea w^as opened 
befoie fixation on one side and left unopened on the othei and the opened 

25 Lange, W Horleistung und pathologisch-anatonnschcn Befiind im Ductus 
cochleans, Ztsclu f Hals-, Nasen- u Ohicnh 41 209, 1937 
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side showed only postmortem changes while the unopened side showed 
“genuine neuroepithelial degeneration,” the authoi suggests that the 
latter is due to delayed fixation, with postmortem changes 

In conclusion the author points out that there is no clearcut dividing 
line between intravital changes, postmortem changes and artefacts, so 
that for the present there is no consistent histologic picture of the organ 
of Corti in persons with normal hearing shortly before death 

Lurie studied the histologic picture of the ears of animals experi- 
mentally deaf from an operation on the cochlea, fiom long exposure to 
intense tones or from chemical poisons or congenitally deaf, obtaining 
an electrical audiogram before death The only histologic change that 
coriesponded to loss of hearing was degeneration of the hair cells, with 
loss of nuclei of these cells Abnoimahties of other structures in the 
cochlea had no appaient relation to defects m hearing The external 
hair cells weie the fiist to degenerate With these gone and the internal 
hair cells intact, there was partial loss of hearing With both external 
and internal hair cells absent there was complete loss of hearing The 
audiogram could, m fact, be accurately predicted from the histologic 
study of the distiibution of hair cells (i e , if the cells were deficient 
in the basilar turn and present in the apical turns, the audiogram would 
show a loss of heaiing for high tone) 

[The obseivations of Lurie agree with the statement of Lange that 
normal healing with loss of hair cells means postmortem changes, not 
that the organ of Coiti is unnecessary for hearing In the cases of 
angiosclerotic degeneration of the inner ear with normal hearing 
described by von Fieandt and Saxen the condition must therefore be 
regarded as possibly due to postmortem changes ] 

Lewy contributes an article on the pathology of nei ve deafness 
Injuries at birth, with hemorrhages into and around the eighth nerve at 
the porus acusticus and where the blood vessels enter the modiolus, 
may result m partial degeneration of the spiral ganglion and deafness 
The progressive deafness of tabes is usually due to gummatous infil- 
tration of the meninges around the eighth nerve, gradually strangling it 
Every syphilitic patient with progressive nerve deafness, whethei or 
not diagnosed as tabetic, should have a spinal puncture, and whenevei 
increased cells oi protein are found, indicating an active process, immedi- 
ate treatment is indicated 

The author believes that not onl}'^ menmgococcic meningitis but also 
measles scarlet fei^er, typhoid and influenza may cause deafness by 

26 Lurie, III H Pathologj' of tlie Organ of Corti, Laryngoscope 47 418 
(June) 1937 

27 Lewy, F H The Pathologj of Nerve Deafness, Laryngoscope 47 409 
(June) 1937 
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an inflannnatoi} meningeal exudate in the ceiebellopontile angle, with 
destruction of the acoustic nenc, the \ential nucleus and the tubeiculum 
acusticum and with compaiatne prescivation of the vestibulai ncive 
He suggests that a spinal tap be pcifoimed at the fiist deciease in heal- 
ing thiough infectious diseases, foi diagnosis and to diam infectious 
malciial out of the ccicbcllopontilc angle 

Ncne deafness from tumois of the ceiebollopontile angle is then 
iCMcwcd These tumois fall into the followmig classes 

1 Tumois of the ceiebcllum give ccicbellar and latci medullai} and 
cianial ncne signs fiom piessuie, but the hcaimg icmams noimal foi a 
long time, any deafness being due to prcssuie on the eighth nerve 

2 Tumois of the pons piescnt caily paialysis of the exti emities and 
oculai muscles, conjugate dc\iation of the eyes, sensoiy distuibances 
and caloric mexcitabiht} but almost no piessuie oi auditoiy symptoms 
Little or no deafness but ijisilateial \estibulai failure stiongly suggests 
an mtiamcdullai} lesion 

3 Glaucomatous nuohement of the latci al cistcin, usually pait of 
generalised cisteinal arachnoiditis, does not mvohe hearing If theic 
IS loss of hcaimg m such a case, a tumoi behind the aiachnoiditis 
should be suspected 

4 jMcnmgiomas of the postciioi fossa occui paiticulaily at the 
tiansverse sinus, wnth no auditory symptoms, at the foi amen jugulaie, 
with auditory symptoms entiiely m the background, and m the porus 
acusticus mternus, where eaily subjectne and objective symptoms of 
imohemcnt of the eighth nenc aie produced 

5 Tumors of the eighth nerve itself aie divided into 

(fl) Medial acustic tumois, the least frequent vaiiety, and the only 
one permitting complete surgical lemoval, aie those oiiginating fiom the 
free mtiacianial poition of the nene Subjective and objective cochlear 
symptoms are late as compaied with increased mtiacianial pressuie 
and vestibular signs Cushing emphasizes that these tumois pioduce 
first intracranial and then auditoiy symptoms When the hearing varies 
consideiably over a shoit time, the deafness may be due to hydiops of 
the eighth ner\e analogous to a choking of the optic neive [This 
analogy was suggested in an article by H Biunnei absti acted in last 
year’s summaiy^^] 

(&) Lateial acoustic tumois aie those occmiing m the distal poition 
of the neive within the internal auditoiy meatus Deafness is usual!) 
complete many yeais befoie mtiacianial symptoms appeal The inteinal 
auditory meatus becomes considerably enlarged, and latei the tip of 
the pyiamid is destioyed These tumois cannot be ladically removed. 
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but lepeated reduction b}- partial removal assuies a fairly conifoi table 
life The facial neive may be involved but is larely completely paralyzed 

(c) Neurofibromas of the von Recklinghausen type are usually 
multiple and bilateial, with bilateral deafness and loss of vestibulai 
function 

As compared with these extramedullary causes of eighth nerve deaf- 
ness little is known of nerve deafness from a lesion of the brain stem 
or the cortex, except that it is appaiently unusual 

Wittmaack-® makes a prediction that in futuie studies on the patho- 
genesis of nerve deafness more attention will be paid to the secietion of 
endolymph and perilymph and the i elation of their pressure Up to 
now consideration of diseases of the inner eai has piactically o\er- 
looked the fact that all parts of the innei eai aie so sunounded by 
endolymph and perilymph that the pathology of the iiinei eai must 
basically take them into consideration These fluids have a true circula- 
tion, the perilymph being a diffusion from tbe network of blood vessels, 
while the endolymph is secreted by highly diff ei entiated epithelial cells 
In the ductus cochlearis the mam source of endolymph secietion is the 
epithelium of the stria vascularis, but pait of Corti’s organ itself also 
IS a source of endolymph The authoi believes that as the lesult of 
secretion m Coiti’s organ itself this organ fiist unfolds, and therefore 
this endolymph has a somewhat liighei pressure than the rest of the 
endolymph The exit for the endolymph in Corti’s tunnel is piobably 
the small spaces around the nonmedullated nerve fibers In the sac- 
culus and utriculus the sensory cells themselves seciete, as does the 
highei epithelium of the adjacent walls The exit for the endolymph is 
the saccus endolymphaticus, to whose epithelium the authoi ascribes the 
powei of resorption In the perilymphatic space the flow is from the 
network of vessels m the walls, from which the peiilymph comes as a 
dialysate, out through the aquaeductus cochleae, but there is also resorp- 
tion from the venous network of the lining v alls The nerve endings of 
the cochlea with then blood vessels pioject into these Umph spaces 
The tonus of the neiie endings decides their irritability and is influenced 
by the i elation of the pressure of the labyrinthine fluids These rela- 
tions of pressure are centrally regulated 

He)editaiy Neive Deafness — ^The Geiman law f6i the prevention 
of the propagation of hereditary disease is i esponsible f oi the continued 
interest in hereditaiy deafness in the German literature 

28 Wittmaack, K Betrachtungen uber die Erkrankungsprozesse des inneren 
Ohres auf der Gundlage der Tonuslehre, Arch f Ohren-, Naseii- ii Kehlkopfh 
141 25, 1936 
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Lange studied the condition of the teeth in children in the Leipzig 
Institute for the Deaf and Dumb in an attempt to show that anomalies 
in the teeth might assist m differentiating hereditatw’ from acquired 
deafness Anomalies m the teeth were present in 38 per cent of the 
children with a history of hercditrr} deafness and m only 12 per cent 
of those with a Instor} of acquired deafness Howe\er, the number of 
cases was too small to hate ain significant statistical talue The author 
then demonstrated that dental caries was more frequent m the deafened 
children than in a control group of children with normal hearing He 
suggests that the children with acquired deafness had an inherited 
weakness of the auditor} mechanism associated with an inherited weak- 
ness of the teeth [It seems more logical to ascribe the greater f re- 
queue} of dental cprics among the children m the institution for the 
deaf and dumb to poor diet ] 

!Muck repeated the experiments of Huber and Korosi who found 
tile epinephrine proiie test of ^alue m differentiating acquired from 
hereditar} deafness The test was done on 46 children from the Deaf- 
!Mute Institute of Essen The test was negatne for only 7 of the 46 
and since all 7 ga\e a famih Instore of deaf-mutism and there was no 
doubt thrt their deafness was hereditan the author concludes that a 
negatne reaction to the epinephrine probe test is definite eeidence of 
hereditary deafness A positne reaction, on the other hand, is not suffi- 
cient eeidence of accpiiied deafness since positi\e reactions were met in 
cases both of acquired and of hereditary deafness (If a white line 
appears on the inferior turbinate after it is stroked with a cotton-tipped 
probe dipped m epinephrine the reaction is considered positne ) Since 
he precaotisl} demonstrated that am injur}’ of tlie pial \essels (menin- 
gitis, meningisinus trauma) will result in a permanently positive reac- 
tion to the test, the author suggests that in acquired deafness there is a 
<iisturbance of the pial cessels 

iMulIer tested Langenbecks rule that bilaterally s}mmetnc defects 
in hearing, with an intact \estibular apparatus are evidence of hereditar}' 
deafness Of 15 cases of hereditary deafness bilaterally symmetric 
remnants of hearing w'ere present in only 33^3 per cent with vestibular 
abnormalities in 40 per cent Of 19 cases of acquired deafness Aestibu- 
lar abnormalities were present in 73 per cent and remnants of hearing 
in only 1 case and in that they w ere asj'mmetnc The author concludes 

29 Lange, J H Zahnuntersuchungen bei Taubstummen, Ztschr f Hals- 
Xasen- u Ohrenh 43 38 1937 

30 ;Muck O Die Beurteiiung der Taubstummheit nach dem Gesetz zur 
Verhutung des erbkranken Nachwaichses unter der Lnpe des Adrenalin-Sonden\er- 
suches, Ztschr f Hals- Xasen- u Ohrenh 41 408 1937 

31 ]Muller, E Der Organbefund bei der ererbten Taubheit Arch, f Ohren-, 
A'asen-u Kehlkopfh 142-376 (Oct) 1937 
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that while Langenbeck’s lule holds true part of the time it cannot be 
lelied on for purposes of sterilization because there are too many 
exceptions The family histoiy is still the essential factor 

Scheidelei also tested Langenbeck’s rule on a large numbei of 
deaf-mute children and found bilaterally symmetric remnants of hearing 
in 100 per cent of cases of true hereditary deafness with intact vestibular 
function, while in cases of acquired deafness this combination was never 
seen However, while he admits that symmetric remnants of hearing 
with normal vestibular leactions are evidence of probably hereditary 
deafness, he states that for final proof a family history of deafness is 
required 

Langenbeck believes that without a family history hereditary 
deafness can be affirmed when bilaterally symmetric remnants of heal- 
ing are found, since they are found m 4 of 5 cases of hereditary deaf- 
ness, but are nevei found in acquired deafness Since such remnants 
of hearing can be demonstrated only with large sets of tuning forks or 
audiometers, the study of all cases in which the hei editary nature of the 
condition is questionable should be done in the larger otologic clinics 

Schwarz reviews m detail the diagnosis of hereditary deafness 
Two forms of hereditary deafness must be differentiated 1 The 
lecessive or sporadic type 2 The dominant type (also called the 
hereditary-degenerative type) In cases of the dominant type other 
members of the direct family must be investigated, and since this deaf- 
ness is a dominant characteristic it is usually not difficult to find other 
deaf persons However, the mere fact that the father or mother has 
inner ear deafness does not prove the hei editary nature of the condition, 
since acquired inner ear deafness is not uncommon 

In sporadic deafness the family history is more difficult to trace, 
since the direct ancestors and descendants may be normal Other cases 
of deafness will be found just as often in the side branches of the family 
tree as in the direct line of descent Church, family and town records 
must all be searched, and the investigation is usually made easier because 
sporadic deaf-mutism is practically always complete and difficult to 
conceal as compared with dominantly inherited defective hearing, with 
which the patient has only a partial loss and often maintains steadfastly 
that he has normal hearing 

Parents related by blood are regarded as significant evidence in cases 
of sporadic deaf-mutism, but close lelationship alone is not sufficient 
evidence of hereditary deafness 

32 Scheideler, J Beitrag zur Differentialdiagnose der envorbenen und erb- 
hchen Taubheit, Arch f Ohren-, Nasen- u Kohlkopfh 142 336, 1937 

33 Langenbeck, B Begutachtung erblicher Taubheit, Erbarzt 4 65, 1937. 

34 Schwarz, M Famihennachweis und Organbefund bei der Begrundung der 
erbhchen Taubheit, Erbbl f d Hals-, Nasen- u Ohrenarzt, February 1937, no 1, 
p 1 , m Hals-, Nasen- u Ohrenarzt (Teil 1), February 1937 
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A mutation cannot be diagnoicd except b} the descendants 
The author then goes into the findings in the ear He is of the 
opinion that further experience is necessary before Langenbeck’s s}m- 
nietnc rennianls of hearing can be accepted a*? \ahd for diagnosis of 
dominant hereditar\ dcfectne hearing 

While \cstibulai reaction'; are general!} assumed to be piesent in 
hereditar} deafness thc} ina} be disturbed so that the findings in the 
ear alone are not conclusuc m thc diagnosis of hereditar} deafness 

The de\elopinent of speech is of some importance, because it iie\er 
de\elops in sporadic dcaf-mutism without special instruction but does 
del clop normalh in dominant hereditar} dcfectne hearing (unless the 
deafness is profound') 

The author concludes that present da} thought is opposed to placing 
the findings in the ear in too great piominence because the} are not 
conclusne and thc same findings that occur in hereditar} deafness can 
also occur m acquired deafness Thc findings in the ear are only con- 
firmator} e\idencc, the famih histon being of primar} importance 
Hereditary deafness cannot be diagnosed In exclusion, that is. merely 
because one cannot dcteimine the cause of inner ear deafness 

Takahashi reports a father and 3 children (2 other children 
died of nasal hemorrhage) with defcctnc hearing combined with sig- 
inatism, the ‘s ’ sounds being replaced by “t" sounds Hearing tests 
diowed a lab}nnthine t}pe of deafness the sigmatism being due appar- 
ent!} to loss of hearing for high tones Repeated intermarriages between 
uncles and nieces in the famih' for four generations was responsible for 
this hereditar\ deafness, the author behe\es 

Traumatic Ncix’c Deafness — Bunch reviews the English literature 
on occupational ner\e deafness, pointing out that “blacksmith’s deafness ' 
was first mentioned in 1831 by Fosbroke While numerous studies Iia\e 
been made on occupational deafness with tuning forks all authors being 
agreed that the defect is of the neiwe type involving the high tones 
more than the low tones little work has been done with the audiometer 
In 1928 Fowler noted the frequent occurrence of a marked dip in the 
audiogram between 1000 and 5,000 c}cles, most often about 3,000 or 
4 000 and suggested that acoustic trauma or toxic neuritis w as tlie cause 
In 1936 Shambaugh mentioned a dip m the audiogram at 2048 and 4096 
seen m cases of occupational nerve deafness 

The author extensively iiiAestigates the diagnosis of occupational 
deafness by the audiogram including in the study boilermakers (S cases) 

35 Takanhashi, R Lab\nnthare Schwerhongkeit niit Sigmatismus bei einer 
Famihe, die uber mehrere Generationen blut^ er\\ andtschafthch A\ar, Oto-rhmo- 
lanng 10.7 (Jan } 1937 

36 Bunch, C C The Diagnosis of Occupational or Traumatic Deafness 
Larjmgoscope 47:615 (Sept ) 1937 



804 


ARCHIVES OF OTOLARYNGOLOGY 


patients deafened from exposure to gunfire (7 cases, large guns, 17 
cases, small guns), patients deafened by loud noises in the telephone 
(6 cases), locomotive engineers (3 cases) and a miscellaneous group of 
patients with occupational or traumatic nerve deafness (10 cases) 

In each group the same characteristic cun^e was seen the tones 
below 1024 were relatively near normal, while there was a sharp dip foi 
the higher tones, most marked for 4096 The deeper the dip at this 
point, the broader it becomes, involving 2048 and eventually 1024 and 
the higher tones, above 4096 

In 2 cases of deafness from caisson disease there was quite a 
different curve an almost uniform loss of hearing for all tones 

Histologic studies have been made in cases of occupational nene 
deafness by Bruhl, Habermann and Guild, and the findings are in 
agreement an atrophy of the organ of Corti localized to the basilai 
turn, with a fairly sharp transition from total loss of nervous elements 
to a normal nerve, the apical turns being normal 

The author concludes that in traumatic oi occupational nerve deaf- 
ness there is a localized injury to the organ of Corti in the basilar turn 
leading to the following symptoms 

1 The first evidence is an abrupt dip in the audiogram, usually neai 
c-5 (4096) When a dip of this sort is found, acoustic trauma should 
be suspected and inquired into 

2 With continued trauma this dip deepens and becomes broader, but 
many times there is a tendency for the hearing to approach normal foi 
the very high tones, 8192 and above Little loss for the spoken voice 
will be noted unless the dip includes c-4 (2048) 

3 Low tones (512 down) are least often m^ohed, and Avhen they 
are involved the loss is never as great as for high tones 

4 The greatest loss consistently appears near c-5 

The author points out finally that all ears are not affected equal!} 
by the same trauma Loud noises have a greater traumatic effect w'^hen 
in a closed chambei 

Minkin tested the hearing of 126 coppersmiths, repeating the tests 
seven months later He concludes that damage from noise does not 
occur equally rapidly in all cases, but depends on the constitutional 
resistance of the individual ear as well as on the type and intensity of 
the noise The earliest symptom is a loss for the tones c-4 and 
c-5, with shortened bone conduction but normal perception of a 
whisper When damage from noise is detected earl}, the hearing can 
be preseri’^ed by changing the occupation 

37 Minkin, E Zur Frage einer fruher Diagnostik durch Larm verursachten 
Storungen des Gehororgans, Vestnik otol , 1937, no 2, p 166 
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Kawata exposed guinea pigs to a loud noise, of an intensity of 
105 decibels, with the maximum tone of the noise at about 2730 vibia- 
tions He used the eai muscle leflex as an indication of loss of hearing 
for this tone The loss of hearing was gieatest aftei exposme foi ninety 
to one bundled and one hundied and seventy to one bundled and ninety 
days Histologic study of 1 guinea pig exposed for one month showed 
complete destiuction of Corti’s oigan localized to the transition between 
the basal coil and the second tin n Howevei , another guinea pig, whose 
eai muscle leflex foi all tones disappeaied aftei exposme for fifty days, 
had a noimal oigan of Coiti when examined histologically but a maikedly 
damaged, neaily absent, spiial ganglion m all turns 

Haaimann^'* desciibes 4 cases of electrical damage to the eai 

1 Tinnitus and dizziness following an electiical dischaige in the 
leceivei but with noimal heaiing and vestibulai leactions (possible 
tiaumatic neuiosis) 

2 Model ate innei eai deafness aftei a stioke of lightning (oiganic 
damage) 

3 Staggering gait after a five minute contact with a high tension 
wiie followed by eight houis of unconsciousness 

4 Fiactuie of the left tempoial bone after a two second contact with 
a power ciicuit, resulting m a fall of 6 feet (18 meters) onto the head 

Hallpike desciibes a case of deaf-mutism of tiaumatic oiigin A 
man of 59 had been deaf appaiently all his life and certainly from the 
age of 3 yeais There was no family histoiy of deafness and no Instoiy 
of in j Illy to the head Autopsy showed an old partty healed tiansverse 
fiactuie through the light labyimth, with advanced degeneiation of 
Corti’s oigan of both eais and formation of new bone in the peii- 
lymphatic spaces of both eais The authoi concludes that a fracture of 
the skull in eaily childhood led to destiuction of the light labyrinth, 
with infection of this labyimth, low giade meningitis and invasion of 
the opposite labyrinth thiough the inteinal auditory meatus, lesulting 
111 complete deafness 

Blegvad^’- defines concussion of the lab 3 amth as deafness lesulting- 
fiom a strong and sudden sound, with or without a simultaneous 
increase m an piessuie Fiactuie of the tempoial bone is not included 

38 Kawata, S Expenmentelle Stuclien uber die Larmscliadigunfteii des 
Gehororgans, Jap J M Sc, XII, Oto-Rhmo-Laryng 2 77 (Sept) 1937 

39 Haarmann, H Zur Fiage dei Ohrschadigung beim elektnsclien Unfall, 
Hals-, Nasen- u Ohrenaizt (Teil 1) 28 49 (Feb) 1937 

40 Hallpike, C S On a Case of Deaf-Mutism of Traumatic Origin, J. 
Laryng & Otol 52 661 (Oct ) 1937 

41 Blegvad, N R Modern Views on Concussion of the Labyimth, T Laiyng 
S. Otol 52 265 (April) 1937 



806 


ARCHIVES OF OTOLARYNGOLOGY 


Concussion of the labyiinth was seen chiefly during the war, follow- 
ing explosions of shells and usually associated with other bodily injuiies, 
especially when the person "was partly buiied by the explosion At first 
it was believed that this deafness was permanent and the defect was 
organic Howevei, the caloric leaction is always retained, and after the 
war few veterans obtained disablement benefits for this kind of deaf- 
ness, because most of those who had had it had recovered their hearing 
partly or completely It was found that recovery was most rapid in 
soldiers who remained at the front and was slowest in those who 
were sent to base hospitals or home However, these were not cases of 
malingering, since deafness was accompanied by extensive sensory dis- 
turbances, especially around the ear, nor were they cases of true hysteria, 
since there was no pievious history of hysteria The author applies the 
term psychogenic deafness to this condition, since the disturbance lies in 
the cerebral cortex lather than in the labyrinth 

The diagnosis of psychogenic deafness is indicated by the sudden 
loss of hearing with retained caloric response, after a loud explosive 
noise, by variation m the hearing tests from day to day, by tests indicat- 
ing perception deafness though the hearing for low tones may be 
unpaired more than that for high, by hesitation of the patient before 
lepeated words used in testing and finally by the fact that hp leading 
IS learned rapidly but when the eai canals aie plugged the patient can no 
longer read lips, which pi oves that he has been hearing 

Certain tricks help to detect psychogenic deafness The patient is 
asked, m writing, to sing a song after an initial note is stiuck on the 
piano If he begins on this note, he heais 

In treatment, suggestion may be used Above all, it is impoi tant that 
the economic aspects be settled so that the patient does not piofit b} 
permanent deafness 

Nei've Deafness fioin Diugs — Tayloi leviews the diugs which 
may cause nerve deafness Quinine is the most frequent cause of deaf- 
ness, individual idiosynciasy to the drug being the most important factoi 
Salicylates are second in importance Alcohol, tobacco, arsenic, lead 
phosphorus, carbon monoxide, carbon disulfide, meicuiy, morphine and 
the aniline dyes are all listed as occasional causes of deafness Oil of 
chenopodium causes deafness in a considerable pioportion of the cases 
in which it is used The author emphasizes that these chemicals, espe- 
cially quinine, may cause deafness in the fetus when given to the mother 
during pregnane) Quinine should not be prescribed for pregnant 
women when theie is a family histoiy of deafness (suggesting a more 
vulnerable eighth nerve) 

42 Taj lor, H At Deafness from Drugs and Chemical Poisons, Larjmgoscope 
47 692 (Sept ) 1937 
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Tayloi bungs home to the obstetiician the dangei of using quinine 
duiing pregnancy or laboi He cites 5 cases of deafness in a child 
with no family histoiy of deafness or syphilis whose mothei had received 
quinine dining piegnancy, at which time she had experienced tinnitus 
and deafness lasting a vaiying peiiod 

Pellegrini and Nathan leview the expeiimental woik on damage 
to the eai fiom quinine In 1881 Kirshner showed extravasation of 
blood in the cochlea and semicircular canals resulting from experimental 
poisoning with quinine, but Grademgo and Wittmaack showed that these 
hemoiihages were postmortem aitefacts Wittmaack m 1916 showed 
alteiations of the vestibulai ganglion and especially of the spiral ganglion 
fiom acute, subacute and chronic quinine poisoning He found changes 
also in the basal nuclei and the cerebellum Seiferth (1935) found no 
histologic changes in the ear and suggested that cerebial intoxication or 
vasomotoi changes might be piesent Wittmaack’s finding of changes 
in the spiial ganglion could be confirmed m only a few experimental rats 
The authoi s can led out experiments with acute quinine poisoning on 
lats, testing the vestibular apparatus and noting spontaneous nystagmus 
They conclude that quinine acts first on the peripheral vestibular appa- 
ratus and later on the centers controlling spontaneous movements of the 
eye and head They suggest that the symptoms of acute poisoning from 
quinine are largely penpheial but aie partly due also to central changes 
Falbe-Hansen carried out experiments on patients with salicylates 
and quinine Of 41 patients given salicylates, 8 showed no aural 
symptoms, while 33 showed tinnitus and deafness demonstrable by test- 
ing Spontaneous nystagmus occurred m 10 and veitigo was frequent. 
Aftei a few days the heaiing always returned to normal, with no residual 
deafness Quinine caused deafness, tinnitus, a feeling of pressure, pei- 
spiiation and tremor m each of 22 patients Of these, 8 were dizzy and 
7 had spontaneous nystagmus In several patients the symptoms were 
typical of Meniere’s syndiome The authors suggest that alteied water 
content in the labyimth piobably accounts for the symptoms 

Covell and Noble in a series of carefully controlled animal experi- 
ments detei mined the effect on the myelin sheath of the auditory neive 

43 Taylor, H M Prenatal Medication and Its Relation to the Fetal Ear, 
Surg , Gynec & Obst 64 542 (Feb ) 1937 

44 Pellegrini, E , and Nathan, R Sul comportamento del sistema acustico- 
vestibolare nelle intossecazioni acute e croniche da chinino, Ztschr f Hals-, Nasen- 
u Ohrenh 41 510 and 528, 1937 

45 Falbe-Hansen, I Klinische und experimentelle Untersuchungen uber den 
Einfluss von Sahzyl und Chmin auf das Gehoi organ, Monatschr f Ohrenh 71 
1055 (Sept ) 1937 

46 Covell, W P , and Noble, L The Significance of Mj elm Sheath Degenera 
tion foi the Cochlear Nerve, Ann Otol , Rhin & Laryng 46 895 (Dec ) 1937 
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of quinine, salicylates, staphylococcus toxin and deficiencies in vaiious 
vitamins In every instance they observed vaiying degrees of degenera- 
tion of the myelin sheath as compared with controls The authors con- 
clude that the myelin sheath of the auditoiy nerve is relatively unstable 
and its degeneration ma)’’ be produced by a variety of factors The 
changes are more pronounced in the basal whorl of the cochlea, and 
are more marked peripherally than centrally The authors point out, 
howe'ver, that since cases of clinical deficienc)^ in vitamins m human 
beings, such as beri-beri, scurvy, pellagra and rickets, are not accom- 
panied nerve deafness it is unlikely that lessei degrees of deficiency in 
vitamins are the cause of nerve deafness The authors do not believe 
that degeneration of the myelin sheath of the auditory nerve is an ade- 
quate criterion for judging the production of neive deafness 

Move Deafness f)om Infections — Ciocco^" compared the audio- 
grams of a large number of syphilitics wnth those of nonsyphihtic 
patients of the same age and found the incidence of nerve deafness 
not greatei among those w ith sj^philis and bone conduction not deci eased 
in the syphilitic as compaied wuth the nonsyphihtic patients 

Among syphilitic patients, nerve deafness was twice as common in 
those wnth neurosyphilis as in those without neurosyphihs Defective 
hearing w^as as frequent among those who had received adequate treat- 
ment for syphilis as among the poorly treated or the untreated The 
author concludes that treatment is neithei beneficial nor deleterious to 
the hearing of the majority of syphilitic patients wuth nerve deafness 
An exception occurs when deafness is associated with eaily meningeal 
neurosyphihs, wdien tieatment results in a marked improvement in 
lieanng 

Andersen adds a fifth case to the 4 published cases of congenital 
syphilis of the labyrinth studied histologically In a young man of 25 
bilateral interstitial keiatitis developed, wuth a positive Wassermaiin 
reaction Eneigetic antisyphihtic treatment w^as carried out At the 
age of 30 the patient awoke one night with marked vertigo, nausea and 
vomiting and complete deafness in both eais The hearing improved 
somewhat in the subsequent days, but the vertigo persisted, and fourteen 
days after onset he came to the aural clinic The right drum membrane 
showed a large, dry perforation, and a history of intermittent dis- 
charge since childhood was given This ear heard nothing The left 
drum membrane was thickened, and the left ear heard the con% ersational 

47 Ciocco, A Ner\e Deafness from Syphilis, Laryngoscope 47 572 (Aug) 
1937 

48 Andersen, H C Em Fall von kongenitalem syphilitischen Ohrenleiden 
init klinischer und pathologischer Untersuchung, Acta oto-larvng 25 37 (Jan - 
Feb) 1937 
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AOice at the ear, ^^^th shoitened an and bone conduction There uas no 
mstagmus from rotation but a strong caloric response from each eai 
Durmg SIX weeks ^^hlle the patient was m the hospital receiwng neo- 
arsphenamme, bismuth and arsenic trioxide the hearing m tlie left eai 
improved until a vhisper could he perceived at 25 cm A few months 
later the patient met an accidental death 

Histologic examination showed old nonspecific healed otitis media 
on both sides, w ith thickened drum membranes The labyrinthine capsule 
on both sides show ed extensive gummatous osteoni} ehtis and periostitis 
witli erosion into the lumen of the left vertical canal The semicirculai 
canals on both sides showed an iriegular endosteal proliferation of bone 
extending into tlie perilymphatic space Theie were no bony clianges 
in the coclilea or vestibule The membranous labyrinth show'ed, m addi- 
tion to marked postmortem changes, a tectorial membrane on tlie right 
side rolled up into a structureless mass which had broken off heie and 
there from its natural attachment and was dislocated upward This 
appearance corresponds to the hypertonic-hydropic degeneration described 
by Wittmaack as the lesult of a hematogenous, t}mpanic or meningeal 
toxic effect on the cochlea and produced experimental^ by him b} 
injecting guanidine or calcium into the middle ear In this patient the 
toxic effect wns probabl} from the inflammation of the labyrinthine 
capsule 

These changes m the lab} rmthine capsule are similar to those reported 
in tlie previously obsei\ed cases namely, gummatous osteomyelitis, pro- 
ductive periostitis and gummatous periostitis These are the changes 
whicli occur in other bones m congenital syphilis 

Leidienger and Ableson reported a case of meningococcemia with- 
out meningitis in which deafness occurred two days after the start of 
treatment with antimemngococcus serum given mtra^ enously A lumbar 
puncture at the appearance of deafness show ed nonnal spinal fluid and 
the drum membranes w ei e normal The autliors believe that the exotoxin 
of tlie meningococcus caused a nonsuppuratn e lesion of the inner ear 

Proetz describes brief diplacusis occurnng in his own left ear 
dunng mild acute suppuiative otitis media The hearing in the affected 
ear w'as depressed about 15 decibels throughout the w'hole tone range but 
beginning at 1024 and increasing in degree to the upper limit of hearing 
the pitcli was raised from one fourth of a tone to four and one-half 
tones as compared with the normal ear Tw'elve dats after the onset the 

49 Leidienger H and Abelson S Deafness Associated iMth Meinngo- 

coccemia, Arch Otolaring 26 306 (Sept) 1937 

50 Footnote deleted on proof 

51 Proetz, A Diplacusis Binaurahs D\ sharmomca Ann Otol Rhin &. 
Laring 46:119 (J^Iarch) 1937 
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diplacusis began to impiove, the highest tones being the last to return to 
normal, seventy-two houis latei The author explains this temporary 
diplacusis as due to alterations in the strength, length or mass of the 
vibrating membrane at the base of the cochlea as the result of a local 
inflammatory process 

Neive Deafness fiom Alleigy — Dean, Agar and Linton''- find in 
the literature reports of Menieie’s syndrome due to alleigy, by Duke 
(2 cases), Proetz (1 case), Yandell (1 case), Vaughn and Hawke (sev- 
eral cases), Urbach and Wilder (1 case), Malone (2 cases) and Rowe 
(1 case) The authors have obseived 7 cases of aural symptoms due to 
allergy In 3 cases the Meniere symptom complex appeared, 1 patient 
being sensitive to certain foods, 1 having associated asthma (cause not 
determined) at the time of the attack of dizziness and 1 being allergic to 
milk, butter and cheese One patient was unconscious during an attack 
of Meniere’s disease due to allergy to Crisco (hydrogenated cottonseed 
oil) Two patients had nerve deafness with attacks of vertigo, the 
hearing improving between attacks (One was allergic to pollen and 1 
sensitive to peas ) One patient had migraine and deafness without 
vertigo, due to sensitivity to wheat 

The improvement in the hearing of some of these patients, shown 
by audiograms, when the allergic attack was relieved was remark- 
able The authors do not make clear whethei they ascribe the 
defect in hearing to changes in the middle or the inner ear, but the} 
imply the latter, since the drum membranes were usually unchanged 

Neive Deafness ftoin Miscellaneous Causes — Fowler found that 
of 99 patients with Paget’s disease, deafness was a major symptom in 41, 
tinnitus in 10 and vertigo in 23 While a few showed loss of hearing by 
conduction, the typical deafness of Paget’s disease is nerve deafness 
usually for high tones, but in some cases extending throughout the tonal 
scale This nerve deafness is clearly mechanical, due to compression 
of the internal auditory meatus by the deformed bone or to invasion of 
the modiolus and labyrinthine capsule Recent studies have shown that 
Paget’s disease can be definitely differentiated from most other diseases 
of bone by the much higher determination of phosphatase in the 
former Since radiotherapy will arrest the disease in the long bones 
long enough to control pain, the author suggests that it be used in eaily 
stages of nerve deafness from Paget’s disease One patient so treated 
had a marked decrease in tinnitus and an improvement in hearing, which, 
however, was gone three years later 

52 Dean, L W , Agar, J S , and Linton, L D Allergic Diseases of the 
Ear, Laryngoscope 47 707 (Oct ) 1937 

53 Fowler, E P , Jr Nerve Deafness from Non-Inflammatory Lesions, 
Larjngoscope 47 586 (Aug ) 1937 
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Because certain investigatoi s have called otosclei osis localized osteitis 
deformans, the author obtained determinations of the phosphatase m the 
serum m a series of 14 otosclei otic patients, vith only 1 above noimal 
and this 1 just barel} above the normal limit 

The author suggests that the nerve deafness that occurs m otosclei osis 
besides the defect m conduction is often due simply to the loss of hearing 
for high tones which is commonly found m older people In a few cases 
otosclerotic foci around the inteinal auditoiy meatus or m the modiolus 
may press on the nene and cause nerve deafness A careful study of 
the eighth nerve m cases of otosclerosis has failed to substantiate Gray’s 
finding of trophic changes 

Seaver suggests that a leflex contraction of the tensor t}mpani 
and the stapedius muscle as a lesult of irritation of the fifth nerve 
fiom malocclusion of the temporomandibular joint causes tinnitus, 
vertigo and mnei eai deafness [The article is based apparently on 
pure speculation, with no case reports to show that this actually occurs ] 

Scheideler notes that since 1920, when Monson and W right first 
ref ei red to a relation between disturbed heaiing and function of the 
temporomandibulai joint, there have been a number of articles on this 
subject, all noteworthy for their lack of otologic basis In attempting 
to evaluate these theories the author concludes that such increased func- 
tion of the muscles of occlusion as occurs after loss of teeth can produce 
hjpertrophy of the internal pteiygoid muscles, which might interfere 
with the action of the tensoi \eh palatini muscle and lead to tubal 
occlusion How^ei er, up to now it has not been proved that this actually 
does cause deafness The author rejects the possibility of nerve deafness 
being the result of disturbed function of the temporomandibular j'oint 

CrawTord,^® m a wide and extensive experience wuth patients suf- 
fering from malocclusion and ovei closure, has }et to obserie any case 
of partial deafness m which coi i ection of the bite improved the hearing, 
though he has observed several cases of ^ertlgo improved by opening 
the bite and a few’- cases of temporal y diminution in hearing relieved at 
once by sw’allowing or by depressing the mandible 

Tieatment of Nei-ve Deafness — Selfridge^" obtained a dietary 
histor}’- deficient in one or more Mtamins. particularly m vitamin B, in 
a series of cases of neive deafness In most of the patients a definite 

54 Seaver, E P , Tr Temporomandibular Joint jMalocclusion and the Inner 
Ear A Neuromuscular Explanation, Ann Otol , Rhin & LarA-ng 46 140 
(March) 1937 

55 Scheideler, J Untersuchungen uber die Beziehungen einer gestorten 
Kiefergelenksfunktion auf die Gehororgane Arch f Ohren-, Nasen- u Kehlkopfh 
144 59 (Dec) 1937 

56 Crawford, W INI J^Ialoccluston and Its Relation to Ear and Temporo- 
mandibular Disorders, Lar\ngoscope 47 532 (Aug) 1937 

57 Selfndge, G Eighth Ner\e High Tone Deafness from a Nutritional 
"Standpoint, Ann Otol, Rhin & Lar\ng 46 92 (March) 1937 
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improvement m hearing followed the admmistiation of vitamin B The 
author believes that because Covell, whose article is abstracted m 
the section on “Nerve Deafness from Diugs,” found degeneration of the 
myelin sheath of the eighth nerve associated u ith deficiency in vitamin B 
the principal cause of degeneration of the eighth nerve m man is probably 
lack of vitamin B m the diet [However, the author’s assumption seems 
entirely unwarranted, since Covell himself pointed out that m cases of 
clinical deficiency m vitamin B (i e , beri-beii) nerve deafness is not 
one of the symptoms Moreover, the diets reported seem no more 
deficient than the diet of the average person with normal hearing ] 

Kasabach noted improvement m hearing m 6 of 9 cases m which 
intensive irradiation for carcinoma of the nasopharynx or near the ear 
resulted m exposure of the ear to the rays Of the 6 m vvdiich improve- 
ment occurred, 5 were cases of tumoi of the nasophaiynx Although 
the author mentions that the improv'ement m these cases may have 
been due to relief of occlusion of the eustachian tube, he concludes 
that “roentgen rays may have a therapeutic value on the auditory sys- 
tem m selected cases” [This entirely unwarranted conclusion has 
already led to considerable haim m the form of unnecessary and useless 
irradiation m numerous cases of deafness m the vague hope that the 
rays will improve the hearing >] 

Steinberg offers an explanation for poor results m the correction 
of nerv'^e deafness with hearing aids Whereas m conduction deafness 
there is diminished loudness for all intensities of sound, m nerve deaf- 
ness the ear hears with normal loudness sounds that are thirty or more 
decibels above threshold The result is that, while an electrical aid will 
amplify all sounds equally for patients with conduction deafness, m 
nerve deafness, when faint sounds are amplified up to threshold, louder 
sounds will be heard as uncomfortably loud noises The hearing is not 
only distorted but actually painful To avoid this, selective amplifica- 
tion which amplifies faint sounds more than loud sounds will be neces- 
sary to obtain satisfactory hearing in nerve deafness 

Memeie’s Syndrome — Dandy®” has observed an aberrant artei)'^ 
pressing on the eighth nerve m 8 of 170 operations for Meniere’s 
syndrome Previous observations having shown that m most cases 
trigeminal neuralgia is due to arterial contacts with the sensory root of 
the trigeminal ganglion, the author believes that the two diseases are 

58 Kasabach, V Y The Effect of Roentgen Rays upon Hearing, Laryngo- 
scope 47 545 (Aug) 1937 

59 Steinberg, J C Hearing Aids for Ker\e Deafness, Laryngoscope 47 
603 (Aug) 1937 

60 Dand^, W E Aleniere’s Disease, T A ^f A 108 931 (March 20) 
1937 
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entirely comparable and that Meniere s disease is alvays dae to lesions 
of tlie vesub tilar portion of tlie auditor}* nerve. [He does not state vrhat 
these lesions are t^hen there is no aberrant arter}* and he does nor 
explain the fact that in most patients v.-ftii ilemeres s\*ndrome die 
attacks stop spontaneously after a fev.* years and are relieved by 
Fnrstenb erg's diet.] 

Brown ''* reports on a senes of 12 consecutive patients with hieniere s 
snidronie treated 'D} Furstenb erg's low sodium diet %\*itli ammomani 
cnioride medication In all 12 cases rite severe vemgo v.nth ^ omiting was 
relieved altliough a few mild anacks oceurrec m several of the panents. 

Aubro* and Om'oredanne divide [Meniere s disease into the true 
torm due to neuritis of die eighth ner e and an abnormal form associated 
witii chrome suppurative otins ntecLa m which in spite of intervennon 
on the ear vertigo and headaclie persist In diis form pontocerebellar 
aradmoidins is com'oined w.tii neurms of die eiehth nem'e. Tumors of 


the cerebelloponnle angle produce a similar picture. 

For both forms the audiors use mtracramal section of die eighdi 
nerre accordmsr to Dandv s tec'tinxC The results in 29 cases were as 
f olioivs : 

1. Of 1- cases of true neurins die vertigo was reiieted in 100 per 
cent 'Dy total secdon of die nerve m 8 and section of the vesti'ouiar 
pomon alone in 6 

2 In 1- cases of arachuioiditis 11 panents were cured* 1 was sdll 
dizz\* because of comolicadng cerebellar enceolialids and 2 died of a 
Sare-up of old apparendy healea. meningitis 

3 Tcere was 1 case of rumor of the cerebeliopondie angle 

Of die 11 cases m wlucli the vesnbolar nenre alone was cut die 
hearing was mucii improved in 2 unchanged in 8 and destroyed m 1 

hli'li suggests diat hleniere s S}*ndronie may be due to an intra- 
cellular edema m die labyrinth resuitmg from a disturbance in vrater 
meta'oolisni since a salt-free diet has led to good results. In addidon 
to giving die salt-free diet one must rule out occlusion of the eustachuan 
tube foci of infection rumors of the cerebeliopordie angle or other 
neurologic disrurbance (tabes muldpie sclerosis cere'beliar rumor) . 

it in spite of conservanve measures me attacks persist ooerarion 
IS mdicated The audior exposes the honzontal semicircular canal 


6i. Brcwc. S.. The MedIcHl Treatnte-t of Meniere's S^ndro—e. J A 
M A 10S:il5S fApnl 3’> 1937 

62 A'Torj' and Omorecanne, M * D.e Benanciung^ ces otogenen Scnvincels 
durch intrakranielie Dt.rchtrennjng des Xervns octavus Ztschr f. Hals- Xasen- 
•- Onrenh. 40:5Ce9 1937. 

^ 63 tv A - The Operative Treatment of Men ere's Swidrome, St. 

inamass Hesp Reo 1.192 1935 
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through a simple mastoidectomy and opens its lumen with a tiny chisel 
until a needle can be introduced One cubic centimeter of absolute 
alcohol is then injected anteriorly A simultaneous conjugate deviation 
of the eyes is observed, not always in the same direction The wound 
is closed completely Postoperatively there are more or less marked 
vertigo, vomiting and diplopia, lasting as long as one week, with 
nystagmus toward the good ear Heaiing on the side operated on is 
completely destroyed Slight dizziness may last several months, and the 
tinnitus usually persists All patients were satisfied with the end results, 
and none experienced a lecurrence of the severe vertigo Seven cases 
are described in which operation was performed by this technic 

Rutherford makes a tiephine opening behind the knee of the 
lateial sinus and uses a flat retractor or a “cranioscope” to bring the 
eighth nerve into view The cranioscope is similai to a cystoscope 
The author operated in 1 case of Meniere’s syndrome by this method, 
leheving the vertigo 

Tille reports 3 cases of aural and labyrinthine symptoms, with 
glaucoma The author suggests that there is a form of hypertension 
of the labyiinth analogous to glaucoma in the eye [Except for the asso- 
ciation of the two conditions in his cases, he offers no proof foi this 
suggestion ] 

Dorochenko notes that the etiology of Meniere’s disease is still 
unceitain Its frequent association with marked abnormalities of the 
capillary cutaneous circulation has been noted, and presumably the same 
capillary changes occur m othei tissues, including those of the labyrinth 
Recently Speransky has shown that a procaine hydrochloride block of 
the lumbar part of the sympathetic trunk can dimmish certain pathologic 
processes by a rearrangement of the intei relations of the nerves 

The author has used a procaine hydrochloi ide block of the lumbar 
part of the sympathetic trunk in 4 cases of Meniere’s disease with 
uniformly good results although previous treatments had had no success 
The technic was as follows The skin at the angle formed by the twelfth 
rib and the long dorsal muscle is first infiltrated with 0 25 per cent 
procaine hydrochloride A needle 10 to 12 cm long is then introduced 

0 25 per cent procaine hydiochloride being injected as the needle 
goes in After penetrating the muscles and the postenoi sheet of the 

64 Rutherford, R Auditory Nerve Section in Meniere’s Disease, Brit M J 

1 660 (March 27) 1937 

65 Tille, H Le syndrome glaucome labyrinthique Note sur quelques observa- 
tions de vertiges, hypoacousie et bourdonnements associes au glaucome oculaire. 
Rev d’oto-neuro-opht 15 577 (Nov ) 1937 

66 Dorochenko, I T Contribution a i’etude des rapports de la maladie de 
ileniere avec I’etat tropbique des nerfs Traitement de la maladie de Meniere par 
le block a la no\ocame, Acta oto-laryng 25 262 (May-June) 1937 
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renal fascia, the tip of the needle reaches the mterfascial space, ^^hlch 
IS perceived by the cessation of muscular resistance, and the procaine 
hydrochloride flows in more easily The solution reaches the renal and 
the suprarenal flexus as well as the lenal capsule, infiltrating also the 
part of the sympathetic trunk which lies close by 

Immediately aftei the first block the attacks of vertigo cease Noimal 
hearing has returned a week after a second injection Two cases are 
cited, in each of which attacks of vertigo occurred two or three times 
a day, with nausea, vomiting, ataxia, nystagmus and defective hearing 
in one ear After the first injection of procaine hydrochloride the attacks 
ceased A second injection was given a few days later to prevent further 
attacks, and in these 2 cases there has not been an attack in more than 
a year 

Wittmaack®^ found that in expeiimental labyrinthine disturbance 
with nystagmus toward the sound ear, when the temporal bones were 
fixed mtravitally or immediately after death, the cupola and macula 
were voluminously expanded By applying methylamine to the mem- 
brane of the round window, nystagmus toward the diseased ear was 
produced, and histologically the cupola and macula were shrunken (on 
the good side as well as that of the diseased ear) When labyrinthine 
and meningeal pressure are increased the cupola is shrunken, while 
sudden loss of perilymph after the horizontal canal is opened causes it 
to swell Caloric and rotatory stimulation cause similar changes in the 
volume of the cupola The author concludes that a nystagmus toward 
the sound side is evidence of a swelling of the cupola due to increased 
endolymph pressure, while nystagmus tovard the diseased side indicates 
a shrinkage of the cupola (with decreased endolymph pressure) The 
author does not behe^e that deflection of the cupola occurs on rotation 
or calorization 

DISCUSSION or THE CONTRIBUTIONS TO KNOWLEDGE OF OTO- 
SCLEROSIS AND NERVE DEAFNESS DURING 1937 

When one reviews and sums up the literature on otosclerosis of 
1937, one can say that there is nothing particularly new or significant 
to add to knowledge of the etiology and pathology of otosclerosis 
On the other hand, the treatment of otosclerosis is a more rapidly 
changing and developing field The medical treatment of otosclerosis 
continues to give negative results, and this statement apparently includes 
Gray’s intratympamc medication The surgical treatment of otosclero- 
sis, by Wittmaack’s method of arresting the disease and by Holmgren 
and Sourdille’s method of improving the hearing, continues to give 
promising results in the hands of a few'- 

67 Wittmaack, K Ueber die morphologischen Grundlagen der sogenannten 
Ausfalls-und Reizerscbemungen des Vorhofbogengangsapparates bei entzundlichen 
Labyrmtherkrankungen, Acta oto-larj’-ng 25*109 (!March-ApriI) 1937 
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In the study of neive deafness theie were several impoitant advances 
during 1937 The so-called neuioepithehal degeneration of Corti’s organ 
may merely be a postmortem artefact Senile deafness is due to degen- 
eration of the spiial ganglion beginning m the basal coil The diagnosis 
of hereditaiy deafness still depends on the family history Two types 
of hei editary deafness are to be distinguished — the lecessive type, 
usually with piofound deafness, occuning sporadically in a family, and 
the dominant type, with moie often a moderate defect in hearing, 
inherited as a dominant chai actei istic Tiaumatic oi occupational nerve 
deafness is characterized by a dip in the audiogram, most maiked for 
4096 vibrations Neive deafness, with oi without Meniere’s syndrome, 
may he due to allergy 

Finally, Wittmaack, the most cieative and original writer of the 
piesent day on otology, makes two new contributions He pi edicts that 
future advances m the etiology of nerve deafness will center around 
the labyrinthine fluids He explains nystagmus from vestibular stimu- 
lation as being due to changes in volume of the cupola instead of to 
deflection of the cupola by curients of endolymph 

122 South Michigan Avenue 
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Increased Acoustic Sensitivity in Dogs Following Roentgen-Radiation of 
THE Hypophysis W. J Brogden and E Culler, Am J Physiol 119 13 
(May) 1937 

Increased acuity of hearing was produced in dogs by roentgen irradiation of 
the head This was shown to be due to the effect on the hypophysis of the 
lowering of the blood sugar A diabetic subject and a normal dog showed 
increased acuity when the blood sugar was lowered with insulin and reduced sensi- 
tivity when the blood sugar was raised 

Nourse, Cleveland [Am’ J Dis Child ] 

Cerebellar Abscess, with Dieeused Suppurative Labyrinthitis A S 
Fernando and G de Ocampo, J Philippine Islands M A 17 13 (Jan ) 1937 

Fernando and de Ocampo report a case of otogenic cerebellar abscess with 
recovery The patient was admitted because of symptoms pointing to labyrinthine 
disturbance Hearing and caloric tests showed that the labyrinth was completely 
irresponsive, there were phenomena, however, which could not be explained by 
this condition alone The direction of the nystagmus, toward the side of the dis- 
eased ear, which was not to be expected in a case of destroyed lab}’'rinth, the 
continuous headache and insomnia and the mode of falling made the authors 
suspect the presence of intracranial involvement in addition to the diffuse suppura- 
tive labyrinthitis This belief was strengthened by the presence of slight rigidity 
of the neck on the day before operation This prompted lumbar puncture, which 
showed serous meningitis The meningitis was of the irritative or protective 
variety Suspicions were narrowed to a localized intracranial suppuiative process 
— more specially, an abscess of the temporal lobe oi of the ceiebellum Symptoms 
and signs of involvement of the left temporal lobe were lacking The presence of 
cerebellar abscess was then evident, and on the morning of the operation (Newman- 
Jansen endocranial technic) additional, though vague, localizing symptoms appeared 
in the form of weakness of the grip of the left hand and adiadokokinesia When 
labyrinthitis and cerebellai abscess occur together, symptoms are confusing The 
patient was kept in the hospital for almost four months Maximal drainage and 
minimal traumatism were assuied by cautious insertion of a rubber dram The 
pus obtained from the abscess was sterile, probablj’’ owing to disintegration of the 
bacteria by an unfavorable tissue reaction The route of infection must have been 
through the labyrinth Lumbar puncture made three months after operation 
revealed normal spinal fluid, which showed that the patient had recovered com- 
pletely from the meningitis 

Editor’s Abstract [Arch Neurol &Ps\chiat] 

Discussion on Otitis Media in Early Childhood (Under Five Years) J Le 
Mee and others, Free Roy Soc Med 30 1293 (Aug ) 1937 

Otitis media m early childhood is discussed in detail by the following men 
Dr J M Le Mee, Mr T Ritchie Rodger, Dr J H Ebbs, Mr Stirk Adams, Dr 
0 E Scott, Dr R B Lumsden, Dr Douglas Guthrie, Mr E Watson-Wilhams 
and Dr McNair Scott Anatomic points in the production of otic infection, various 
types of involvement of the ear and of the mastoid, analyses of cases, statistical 
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reports on the incidence of otitis media and sinusitis, the bacteriologic pictu>-e 
the association of the disease with gastrointestinal disturbances and with pneu- 
monia, its complications, prophylaxis, detailed reports of cases and the operative 
indications and technic are taken up Personal views on many of these matters 
are expressed by the discussers, and some differences of opinion are noted The 
subject IS reviewed in an interesting and instructive manner 

Campbell, Philadelphia 

Nystagmus Provoked in the Comatose State I Alfandary, Rev d’oto- 
neuro-opht 15 161 (March) 1937 

Stimulation of the v'estibular apparatus during states of coma has generally 
been thought to result only in abolition of the quick phase of nystagmus, the 
eyes being drawn in the direction of the slow component Alfandary studied 
the vestibular reactions to caloric stimulation of 11 patients in coma, chiefly of 
apoplectic origin The results were (1) loss of the quick component of nystagmus, 
(2) disturbance of equilibrium between the two phases, so that the rapid phase 
occurred only at the beginning or the end of the test or persisted with the eyes 
in the deviated position and (3) slow deviation of the homolateral eye A possible 
explanation of these phenomena is that the rapid phase, being the more recent 
phylogenetically, disappears first, then follows disappearance of associated move- 
ments and, finally, of all movements These three modalities of the response to 
caloric stimulation do not represent three phases in the evolution of the comatose 
state The only constant sign that accompanies progression of the comatose state 
IS elevation of the threshold of excitation Clinical and experimental researches 
indicate that the centers for both the slow and the rapid phase of nystagmus are 
located in the cerebrum, but in different places 

Dennis, San Diego, Calif [Arch Neurol & Psychiat ] 

Hasterical Deafness G Buzoianu, Rev d’oto-neuro-opht 15 175 (March) 
1937 

Hysterical deafness, especially the unilateral pure form, is rare Two types 
are distinguished pure hysterical deafness and hysterotraumatic deafness The 
deafness may be total or partial and may involve one or both ears It may be 
isolated or accompanied with paralysis of other cranial nerves, by hemianesthesia 
of the skin or mucous membranes or by other disturbances of function The 
duration of the disease may be a few days or several years, and recovery may 
occur spontaneously, as the result of an unexpected suggestion Cases of uni- 
lateral deafness offer great diagnostic difficulties, because the preservation of the 
cochlear reflexes usually observed in cases of bilateral deafness is of no value 
if hearing is retained in one ear A valuable diagnostic sign is the absence of 
a “false Rinne reaction,” which is always present in cases of unilateral deafness 
of organic origin The case of a young woman with total unilateral hysterical 
deafness is reported m detail The nature of the trouble was recognized by the 
absence of the false Rinne reaction, immediate recovery was obtained by use of 
suggestion In the beginning of the illness none of the hearing tests gave any 
response , after recovery they were normal A number of cases of hysterotraumatic 
deafness occurred during the World War, as a result of the explosion of projec- 
tiles Patients with this type of deafness should be referred to a psyohothei apeutist 

Dennis, San Diego, Calif [Arch Neurol & Psvchiat] 

Evaluation of Audiograms E Wirth, Arch f Ohren-, Nasen- u Kehlkopfh 
142 164, 1936 

Wirth studied the form and the differential diagnostic significance of 235 
audiograms In summarizing his observations he states that a greater impairment 
of hearing capaciti on one side readily leads to errors because of overhearing by 
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the better functioning ear For this reason, the audiogram of the more impaired 
ear is reliable only when closure of the impaired ear produces a different cune 
Some of the audiograms are roundish and uniform, others are jagged and 
irregular The irregular audiograms with deep indentations occur chiefly in cases 
of congenital hardness of hearing (sporadic deaf mutism) and of injuries of the 
cochlea The audiograms of different patients with hardness of hearing rareh 
correspond in all details Ne\ ertlieless, the 235 examined audiograms could be 
classified in ele\en groups Comparison of the audiograms with diagnoses made 
on the basis of examinations w ith the speculum and wuth the tuning forks revealed 
that some forms of audiogram are, to a certain extent, characteristic for disorders 
such as otosclerosis or cerebral tumor How’ever, the same or similar cunes are 
found occasional!} m association w'lth disorders of entirely diffeient origin The 
fact that se\ere disturbances m sound conduction frequently cannot be recognized 
from the audiogram is a disad%antage Consequently Rinne’s test is ad\isable in 
addition to the audiogram Hardness of hearmg due to central disturbances shows 
m the beginning a se\ere reduction in the sphere of the higher tones and later a 
more uniform contraction of the auditor}' field, wuth great differences in the two 
sides Similar cunes, often with mstagmus, were found in cases of concussion 
of the brain In cases of progress^ e impairment of the inner ear, there is a slow, 
concentric reduction of the threshold of hearing Hereditar}* hardness of hearing 
is often but not ahva}s characterized by identical audiograms on both sides In 
siblmgs, identical audiograms on botli sides may be cited as mdicatne of the 
hereditar}' nature of the defect The author concludes that if the examiner has 
sufficient experience with an audiometer, the audiogram permits a fairly correct 
estimation of hearing capacit} Howe\er, he warns against an o\ erestimation of 
the electroacoustic methods and a neglect of the other methods of exammation 

Editor’s Abstract 

Dugnosis axd Therapy of Secretory Catarrh of J^Iiddle Ear, w ith Especlal 
C oxsiDERATioK OF PuxcTURE OF Tympaxum G Claus, Arch f Ohren-, 
Nasen- u Kehlkopfh 142.186, 1936 

According to Claus, a tympanic exudate is easily recognizable if the t}mpanic 
membrane is normal and thus readil} permeable by light rays The upper le^el 
of the fluid m the tympanum appears as a dark co^ca^e line, w'hich mo%es as the 
position of the head changes This line is missing only m tlie relatively rare 
cases m which the entire t}'mpanura is filled wuth exudate The second character- 
istic sign of secretor}' catarrh is the yellowush color of the t} mpanum Contraction 
of the membrane, w'hich is frequent, the author considers less important m the 
diagnosis of a tympanic exudate The recognition of such an exudate becomes 
considerably more difficult if there are pathologic changes on the tympanic mem- 
brane In cases m which the tyrapamc membrane is thickened a normally invisible 
Ie\ el of exudate often becomes i isible after air has been introduced mto the middle 
ear In cases m wffiich pathologic changes in the t}mpanic membrane makes the 
recognition of an exudate impossible, thorough anamnesis is important On 
rao\ing the head forward and backward, patients with this condition often have 
a feelmg of fluid m the ear Intelligent persons often state this spontaneous!} 
and occasionally report that with the head m a certam position the hearing 
capacity improves Some complain of a feelmg of pressure or of fulness in the 
ear These s}mptoms indicate a tympanic exudate, especially if the patient has 
had a cold previous to the appearance of the aural symptoms The author shows 
further that, since many patients reject paracentesis if the} are free from pain, 
puncture of the tympanum is helpful not only diagnostically but therapeuticall} 
He performs this puncture w'lth a syringe wuth 1 cc capacity and a cannula 62 mm 
long and 06 mm m diameter The puncture is made, if possible, in the anterior 
lower quadrant, otherwise in the posterior low'er quadrant In five }ears the 
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author resorted to puncture of the tympanum in 60 cases of tympanic exudate The 
quantities of exudate varied between 5 and 44 cubic millimeters, in most cases 
between 20 and 30 cubic millimeters The puncture was followed by inflation of 
the middle ear with air In some cases puncture had to be repeated Complete 
cure was effected in 53 cases, in the remaining 7, considerable improvement was 
obtained The author does not resort to puncture at once but first performs the 
necessary therapeutic measures on the nose and the pharynx, applies heat to the 
ear and cathetenzes the tubes or resorts to politzerization If these measures do 
not produce the desired result, puncture of the tympanum is resorted to 

Editor’s Abstract 

Pathologic and Clinical Aspects of Acute Mastoiditis F Altmann, 

Monatschr f Ohrenh 70 1465 (Dec ) 1936 

It IS Altmann’s opinion that among the numerous factors which influence the 
course of acute otitis or of the resulting mastoiditis, two are of especial signifi- 
cance, nameljq the type of the pathogenic micro-organism and the anatomic struc- 
ture of the mastoid To be sure, such factors as the age and the sex of the patient 
may likewise be of influence The author studied these various factors in 1,457 
cases, in 98 of which both ears were operated on An analysis of the cases 
according to the pathogenic organisms disclosed hemolytic streptococci in 66 2 
per cent. Bacillus mucosus in 18 7 per cent, pneumococci in 10 9 pei cent and 
various other organisms in 4 2 per cent The paper is accompanied with tables 
which record the incidence of the different micro-organisms in the two sexes and 
m the different age groups These tables indicate that hemolytic streptococci are 
relatively more frequent in nurslings and particularly in children and young per- 
sons than they are in older persons, whereas pneumococci are comparatively rare 
m young persons but become more frequent later In discussing the incidence of 
the various micro-organisms in the two sexes, the author says that pneumococci 
show a slight predominance in male subjects Further, he shows that the pneu- 
matization of the mastoid process exerts an influence on the development and the 
course of mastoiditis He differentiates four types of pneumatization, one normal 
and three inhibited types In the more than half of the cases the mastoid processes 
showed good pneumatization, but since the course of acute otitis, and with it the 
tendency toward the development of mastoiditis, is greatly dependent on the 
anatomic structure of the mastoid process, the incidence of the various types of 
pneumatization in patients with mastoiditis permitted no conclusion regarding the 
frequency of the various types in normal persons The author analyzes the material 
in regard to the number of days elapsing between the onset of the otitis and the 
surgical attention, to the relation between this time factor and the age and the sex 
of the patient, as well as to that between time and the type of infecting organism 
The incidence of complications is analyzed with regard to these different factors 
The author stresses the high mortality and particularly the high incidence of 
meningitis in pneumococcic infections Editor’s Abstract 

Clinical Aspects of External Perforation in Acute Otitis AIedia K Lowy, 
Monatschr f Ohrenh 70 1493 (Dec ) 1936 

Lowy points out that suppurations within the mastoid process may, in the 
absence of spontaneous cure or of surgical evacuation, perforate at various sites 
If perforation takes place toward the internal cortex, an extradural or an intra- 
cranial complication is the result If the perforation takes place through the 
external cortex, however, a periosteal abscess and later a gravitation abscess may 
result The author analyzes the perforations in cases of acute otitis or mastoiditis 
obser\ed at the Vienna clinic between 1927 and 1933 In all cases (2,089 m all), 
antrotomy was done The number of cases of periosteal abscess m which the site 
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of perforation was detected was 475, and theie weie 101 cases of periosteal abscess 
in which the site of perfoiation could not be found A complicated gravitation 
abscess was observed only once, a rarity piobably due to the fact that generally 
suigical intervention is made before this complication can develop The author 
mentions the various sites at which perforation may take place and then indicates 
m tables the distiibution of the various perfoiations according to age He dis- 
cusses the relation of perfoiation to pneiimatization, to type of pathogenic micio- 
organism and to intracianial complications and the duration of otitis previous to 
perforation Intracranial complications are relatively lare in cases of periosteal 
abscess The relativeb'’ frequent perforation of the internal coitex in cases in 
which external peiforation has already taken place seems to coiioboiate the opinion 
of Krainz that there is no relation between perforation and the relief of piessure 

Editor’s Abstract 

Relation or Pneumatization to Course of Acute Otitis Media H Barth, 
Ztschr f Hals-, Nasen- u Ohrenh 41 137, 1936 

This report bj'" Barth is based on 717 cases of acute otitis media which were 
observed in his clinic m four years Surgical treatment was resorted to in 510 of 
the cases, and conservative treatment was emplo 3 '^ed in the others There were 
20 (2 78 per cent) fatalities from otogenic complications The author discusses 
the value of the roentgenogram, pointing out that it gives a good survey over the 
pneumatization To be sure, in cases of acute otitis media it is often difficult to 
estimate the cellular structure (regulai or irregular arrangement of cells) The 
author adopts Schwarz’s classification of five different types of pneumatization 
Acute otitis media may occur in association with all types, but it is most fiequent 
when there is a good development of the cells In cases of considerable inhibition 
of the pneumatization, acute otitis media often heals spontaneously, and surgical 
treatment is less often needed than when pneumatization is good The duration 
of the process is usually greatei in cases of spontaneous cure and inhibited pneu- 
matization than in cases of good pneumatization In patients with unilateral otitis 
media in whom the pneumatization was difterent on the two sides, the ear with 
the pooler pneumatization was somewhat more often diseased than the ear with 
the bettei developed cells Among 13 patients with bilateral otitis media but 
varying pneumatization, there were 10 in whom the course was the same on both 
sides , m 3 cases antrotomy had to be done on the better pneumatized ear, whereas 
the other ear healed spontaneously Subperiosteal abscesses were observed in all 
types of pneumatization, but not in ears without pneumatization Contrary to expec- 
tations, subperiosteal abscesses were somewhat more frequent in children between 
the ages of 5 and 9 years than in those between 2 and 4 years In the higher age 
groups subperiosteal abscess becomes somewhat less frequent The better the 
pneumatization, the more frequent is the subpei losteal abscess No relation 
between the sinal involvement and the degree of pneumatization could be detected 
except that when there was no pneumatization the sinus was relatively often 
involved However, on account of the small number of cases, no general con- 
clusions can be drawn Complications like labyrinthitis, extradural abscess and 
nonlabyrinthogemc meningitis were observed chiefly in patients with good or 
normal pneumatization In a surprisingly large number of cases influenzal otitis 
or infection with pneumococci or with Bacillus mucosus affected patients with 
noimal pneumatization Moreover, in the cases m which there was a fatal out- 
come, normal pneumatization predominated However, although there are indi- 
cations of relations between the anatomic structure of the mastoid process and 
the course of acute otitis media, there are so many deviations from this rule that 
in the individual case the prognosis cannot be based on the pneumatization 

Editor's Abstract 
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Direction of Nystagmus in Presence of Symptoms or Labyrinthine Fistula 
T Hasegawa and M Okawachi, Ztschr f Hals-, Nasen- u Ohrenh 41 
168, 1936 

Hasegawa and Okawachi tried to find answers to the following questions 
1 Does the surgical production of a fistula on the semicircular canals produce 
two types of nystagmus in opposite directions^ 2 Can the difference in the two 
types of nystagmus be explained by corresponding anatomic differences^ 3 How 
can these manifestations be explained The authors made their experiments on 
chickens weighing about 2 Kg It was found that if the fistula was produced in 
the lateral semicircular canal the nystagmus was horizontal, whereas if the fistula 
was in one of the vertical semicircular canals the nystagmus was oblique and 
slightly rotatory (between anteroinferior and posterosuperior) When the rapid 
phase was directed backward, that is, from anteroinferior to posterosuperior, this 
was designated as a nystagmus toward the treated side However, when the 
rapid phase was from posterosuperior to anteroinferior, the nystagmus was desig- 
nated as being of the opposite direction A tabular report indicates that in 5 cases 
nystagmus was toward the treated side and in 9 cases toward the opposite side 
The first question is thus answered in the affirmative The answer to the second 
question was furnished by microscopic studies In the cases of nystagmus toward 
the opposite side the fistula always was at the site where the wall of the mem- 
branous semicircular canal is normally attached to the bone In cases of nystag- 
mus toward the treated side the fistula was on the wall of the perilymphatic space 
These observations seem to indicate that direct pressure on the endolymphatic 
space produces nystagmus toward the opposite side and indirect pressure on the 
endolymphatic space produces nystagmus toward the treated side The reply to 
the third question is not so simple, for although differences were observed in the 
size of the cupula and of the subcupular space in the two types of nystagmus, 
these differences do not provide an adequate explanation 

Editor’s Abstract 


Pharynx 

Recurrence in Mixed Tumors of the Soft Palate Jonathan E Rhoads 
and Paul M Mecray, Am J M Sc 193 389 (March) 1937 
Although mixed tumors of the soft palate resemble those of the parotid gland, 
recurrence after excision is rare The authors report an instance of recurrence 
of such a tumor at the original site eleven years after its removal Only 2 
similar recurrences have been described among 60 cases of mixed tumor of the 
soft palate recorded in the literature 

Lynch, St Paul [Arch Dermat & Syph ] 

Basal-Celled Carcinoma of the Palate W A Mill, Proc Roy Soc Med 
30 922 (May) 1937 

A case of adenocystic basal cell carcinoma of the hard palate is reported The 
condition was treated first with radium, and later the tumor and hard palate were 
excised and the walls treated by diathermy The result of the treatment is not 
mentioned Campbell, Philadelphia 

Treatment of Peritonsillar Abscess by Tonsillectomy Antonio E Car- 
RASCOSA and Fernando J Castellanos, Rev med latino-am 22 179 (Nov) 
1936 

The authors advise immediate tonsillectomy in cases of peritonsillar abscess 
They contend that the cause is eradicated before the condition becomes toxic and 
at a time when the patient does not object to the operation In a series of 200 
cases there have been no significant complications 

Dwyer, Kansas City, Mo [Asr J Dis Child ] 
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Phlegmon or Floor or Mouth Following Follicular Tonsillitis H Brunner, 
Monatschr f Ohrenh 70:1436 (Dec) 1936 

Brunner desciibes the clinical history of a man aged 45 in whom after follicular 
tonsillitis a necrotizing suppurating phlegmon developed It spread from the 
parapharyngeal space of the left side over the floor of the mouth in the form of 
a horseshoe It was found that the phlegmon spread from one side to the othei 
by way of the connective tissue space between the geniohyoid and the genioglossus 
muscle From the clinical point of view, this case belongs with those in which 
the phlegmon takes an extremely rapid course Editor’s Abstract 


Significance of Tonsillectomy and Adenoidectomy in Diphtheria Carriers 
V Hlavacek, Casop lek cesk 74 934 (Aug 30) 1935 

Of 8 children ranging from 8 to 15 years of age who were designated as chronic 
diphtheria carriers (none had clinical diphtheria), 6 had frequent sore throats and 

2 not even this symptom, 4 had congenital syphilis, 7 had enlarged tonsils and 
adenoids, and 1, merely enlarged adenoids Cultures were obtained from 4 on the 
third day after uneventful tonsillectomy and adenoidectomy , the cultures from 

3 of these were negative, on the ninth day the cultures from 7 were negative 
In 1 case cultures made from the removed tonsils were negative In another case 
the culture from one tonsil was negative The cultures from the adenoids were 
negative in 4 of the 8 cases Histologic studies were made of the removed tonsils 
and adenoids Tonsillectomy removes cryptic foci in retrotonsillar folds, which 
are difficult to disinfect locally, and is recommended even for nonchronic carriers 
from the standpoint of reinfection of cryptic tonsils 

Stulik, Chicago [Am J Dis Child ] 


Nose 

Paranasal Sinusitis Sidney Samuel Dushan, Arch Pediat 54 643 (Nov ) 
1937 

Sinusitis may be classified as extrinsic, intrinsic or of physical or chemical 
origin Either of the first two types may be acute or chronic The extrinsic 
type is due to foods or excitants , the intrinsic, to bacterial infection The last 
type is due either to heat and cold or to chemicals, and instances of it make up 
only a small proportion of cases of sinal disease 

Orr, Buffalo [Am J Dis Child ] 


Unilateral Choanal Atresia in a Woman, Aged 23 T B Jobson, Proc Roy 
Soc Med 30 917 (May) 1937 

Jobson reports a case in which one nostril was obstructed by a complete closure 
of the choanal opening by a bony wall No treatment is suggested, but in the 
discussion similar cases are mentioned and methods of removing the obstruction 


discussed 


Campbell, Philadelphia 


Discussion on Orbital Cellulitis Due to Sinus Infection, and Its Treat- 
ment E D D Davis and others, Proc Roy Soc Med 30 1397 (Sept) 
1937 

FDD Davis discusses this subject from the symptomatologic, the diagnostic 
and the therapeutic standpoint He mentions 54 cases of edema or swelling of 
the orbital tissues, in 72 per cent of which the condition was due to suppuration 
of the frontal or the ethmoidal sinus He expresses the belief that if an orbital 
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abscess is present it should be drained promptly but that radical operation seldom 
IS necessary In many cases cellulitis in children subsides under conservative 
treatment 

S H Mygmd bases his discussion on 86 cases of acute swelling of the orbit 
He gives statistics covering various phases of his study of these cases, speaks of 
the frequent difficulty of diagnosis of orbital cellulitis of sinal origin and its 
dangerous complications and emphasizes the need for thorough operative methods 
of treatment 

G H Howells emphasizes the operative care of patients with orbital cellulitis 

F C W Capps reports a series of cases, with details of the treatment m each 
case He expresses the belief that suppuration is a definite indication for the 
external operation 

E Watson-Williams distinguishes between the type of orbital involvement in 
which there is infection between the bony wall of the orbit and the periosteum 
and the type in which actual infection of the orbital tissues occurs with cellulitis 
of these tissues and probably abscess formation 

W Stewart expresses the belief that cases in which streptococci are present 
operation should be barred in far or of medication with sulfanilamide or serum 

W S Thacker Neville advocates the administration of large doses of 
sulfanilamide Campbell, Philadelphia 

Nasal Suppuration in Infancv Biologic Treatment Francisco Blotta, 
Rev med latino-am 22 1240 (Aug ) 1937 

Suppurative rhinitis and sinusitis from a variety of causes are described, with 
the various methods of treatment in common use The author stresses the value 
of vaccines and, when the results of bactenologic studies indicate it, of specific 
serums in cases of diphtheritic and streptococcic infection Antistreptococcic 
serum is used locally in cases of nasal infection following scarlet fever When 
vaccines are not effective, operative procedures are considered 

Dwyer, Kansas City, Afo [Am J Dis Child ] 

Miscellaneous 

Use of Para-Amino-Benzexe-Sulphonamide or Its Derivatives in Treatment 
OF Beta Haemolytic Streptococcal AIeningitis Francis F Schwentker, 
Freeman P Clason, William A AIorgan, Janvier W Lindsay and 
Perrin H Long, Bull Johns Hopkins Hosp 60 297 (April) 1937 

Four cases of meningitis due to the beta hemolytic streptococcus are reported 
Three of the 4 patients recovered All were treated with sulfanilamide (para- 
aminobenzenesulfonamide) or its derivatives 

The authors believe that surgical procedures to eradicate septic foci are indi- 
cated in the treatment of streptococcic meningitis as an adjunct to specific therapy 
but that extensive surgical intervention should not be resorted to until the infection 
has been brought under control by the specific therapy 

Lyttle, New York [Am J Dis Child ] 

Lack of Fitness as the Predisposing Factor in Pneumonia and in the 
Common Cold A Locke, J Infect Dis 60 106 (Jan -Feb ) 1937 

Infections of the tjpe encountered in pneumonia and in the common cold ma> 
result from slowing up of the mechanisms normally continuously employed in the 
removal of imading bacteria from the circulating blood The slowing up may 
be body wide It is manifested in the rabbit in a lengthening of the time required 
for reco\erj^ of a normal temperature after chilling and in man in a lengthening 
of the time required for replacement of oxygen after exercise 
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The speed with which the tempeiature can be recovered m the rabbit and the 
speed with which oxygen can be leplaced m man under defined conditions have 
been used to establish a rating of fitness, or an index of ability to support rapid 
performance of work Ninety- two pei cent of 12 labbits with a rating of more 
than SIX tenths of the possible maximum survived intravenous infection with small 
numbers of viiulent type I pneumococci without intermediate fever and without 
apparent injury One hundred per cent of 11 rabbits with a rating of less than 
five tenths of the possible maximum died within three days after such infection 
Sixty-nme per cent of 16 rabbits with the higher ratings gave negative blood 
cultuies for more than twenty-six hours after the establishment of an mtradermal 
focus of pneumococcic invasion Forty-four per cent were earned through to 
recovery Not one of 16 rabbits with the lower ratings was able to check invasion 
following mtradeimal infection or to survive 

Sixty-four per cent of a mixed gioup of 28 persons with ratings above six 
tenths of the maximum reported one cold oi less between Oct 1, 1935, and May 1, 
1936 Eighty per cent of an equivalent group of 15 persons with ratings below 
five tenths reported four colds or more for the same period 

Influences which tended to lower or improve the lating m the rabbit were 
followed by parallel decreases in ability to survive pneumococcic infection Among 
the factors which impaired fitness Avere maintenance m overheated quarters, 
morphine poisoning, toxemia and staivation when accompanied with losses in 
weight 111 excess of 2 5 per cent per day Among the factors which improved 
fitness were removal to markedly cooler quarters, subcutaneous injections of 


from 01 to 0 4 cc of anterior pituitary extract, intravenous injections of 1 cc 
of an extract of adrenal cortex, intravenous injections of 2 cc of a 20 per cent 
solution of an extract of liver and feedings of the same extract in consecutive 


daily doses of 20 cc 


From Author’s Summary [Arch Path ] 


Haemolytic Streptococcal Meningitis Treated with Prontosii Recovery 
C F Lucas, Bnt M J 1 557 (March 13) 1937 

Acute meningitis developed in a boy aged 9 years who had a discharging ear 
Beta hemolytic streptococci were grown in pure culture from the spinal fluid Two 
tablets of a derivative of sulfanilamide known as prontosii (the hydrochloride of 
4-sulfamido-2', 4'-diaminoazobenzene) were given by mouth three times a day, and 
10 cc of the disodium salt of 4-sulfamidophenyl-2'-azo-7'-acetylamino-l'-hydroxy- 
naphthalene-3', 6'-disulfonic acid was injected intramuscularly each day The 
patient’s temperature became normal at the end of thirty-six hours The drug 
was administered for eight days Recovery was complete 

Echols, Ann Arbor, Mich [Arch Neuroi & Psychiat ] 


Observations on Skin Sensitivity in Asthmatic and Control Subjects 
R S Bruce Pearson, Quart J Med 6 165 (April) 1937 

A comparative study of the cutaneous sensitivity of asthmatic persons and of 
normal controls was made As a result of overlapping in the intensity of the 
reactions in the two groups, the author concludes that the value of cutaneous 
tests as a clinical procedure must be diminished and that no special importance 
can be attached to the presence of cutaneous sensitivity in individual cases unless 
Its significance can be established on other grounds As one might expect, the 
percentage of positive reactions and the proportion of large reactions were con- 
siderably greater among the asthmatic subjects, but positive reactions occurred 
with considerable fiequency among the controls 

The review suggests that it would be significant if clinical asthma should later 
develop m some of the reacting controls 

Bradford, Rochester, N Y [Aiii J Dis Child ] 
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Disturbances in Taste and Smell as Localizing Signs in Lesions of the 
Temporal Lobe R Brun, J beige de neurol et de psychiat 37 262 (April) 
1937 

Brun reports 2 cases of tumor of the temporal lobe associated with olfactory 
and gustatory hallucinations Anosmia and hyposmia are not found in connection 
with central or cortical lesions of the olfactory or gustatory centers and con- 
sequently are of no diagnostic significance in localization of lesions of the temporal 
lobe Perversions and hallucinations of smell and taste occur early and are of 
definite significance in the diagnosis of lesions of the basal and medial portions of 
the temporal lobe (hippocampus, uncinate gyrus and amygdaloid nucleus) 

Waggoner, Ann Arbor, Mich [Arch Neurol & Psychiat] 

Osteoclastic Tumor of the Petrous Bone J A Ramadier and A Tournav, 
Rev d’oto-neuro-opht 15 29 (Jan ) 1937 

The case reported is interesting because of the rarity of the condition and the 
surgical steps which led to the correct diagnosis and the use of roentgen therapy 
Osteoclastic tumor, wrongly classed among the sarcomas, is not truly malignant, 
since it shows no tendency to recur or to form metastases No case in which 
there was localization in the petrous bone has previously been recorded A woman 
aged 36 suffered from an illness which began in August 1933 with neuralgic pains 
in the right hemicramum, radiating to the neck and the shoulder Vertigo, tin- 
nitus and deafness in the right ear next appeared, followed by peripheral paralysis 
of the facial nerve on the right side and, later, vomiting The pains ameliorated 
in the morning and were increasingly severe later in the day, the severity lessening 
during the night Lumbar puncture caused almost complete disappearance of the 
neuralgia Examination revealed complete cochleovestibular paralysis of the right 
ear and a normal-appearing tympanic membrane The results of a neurologic 
examination were normal, except for the seventh and the eighth nerve There 
were no signs of cerebellar disturbance The Wassermann reaction of the blood 
and of the spinal fluid were negative A diagnosis of tumor of the cerebello- 
pontile angle was made, and the region was exposed No tumor or evidence of 
arachnoiditis was discovered, but an area of softening of the posterior wall of 
the petrous pyramid, near the internal auditory meatus, was observed A second 
operation, two months later, disclosed a spot of softening in the anterior part of 
the attic, which was curetted, and a mass containing the superior semicircular 
canal was removed Exploration of the anterior face of the petrous bone revealed 
normal dura and osseous cortex A course of roentgen therapy resulted in 
apparent cure of the disease 

Two series of roentgenograms were made The first, made before operation, 
showed destruction of the inner half or two thirds of the petrous bone , the second, 
made after the operations, revealed repair by excessive recalcification 

Dennis, San Diego, Calif [Arch Neurol & Psychiat] 

Vestibular Disturbances of Central Origin Crossed Areflexia and Typi- 
cal Vestibular Disharmony J A Barre and J P Kircher, Rev d’oto- 
neuro-opht 15 241 (April) 1937 

Barre and Kircher suggest the term Jieimavesttbuhe latetale homonyme to 
designate their syndrome of vestibular disharmony A man aged 43 was wounded 
in the left occipital region during the World War Headaches and disturbance 
m equilibrium soon appeared and increased m severity during the succeeding 
years Examination revealed diplopia, disturbance of associated movements of 
the eyes and limitation of ocular movement and nystagmus to the left There was 
deviation of the extended arms to the left Caloric tests with water at 27 and at 
44 C gave correct reactions, but the threshold varied In the right ear reaction 
occurred with the use of 40 cc of cold water, with warm water the threshold 
was obtained only after the use of 200 cc In the left ear the thresholds were 
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100 and 40 cc, respectively The threshold with the galvanic curient was at 
12 niilliamperes in the right ear and at 3 milliampeies in the left A few signs 
of cerebellar disturbance were elicited, moie marked on the left side The patient’s 
condition improved, and he returned home He was admitted to the hospital 
three years later, complaining of severe headaches, change in disposition, vertigo, 
diplopia, intermittent vomiting and stiffness of the neck Ceiebellar tests gave 
slightly incorrect reactions on the left side Spontaneous nystagmus and deviation 
of the left aim to the left were piesent The threshold of reaction to cold water 
was obtained with 125 cc in the left ear and with 300 cc in the right ear The 
headaches grew worse, and paiesis of the palate, vomiting, bradycardia and slow 
respiration followed The eyegiounds were normal Exploration of the posterior 
fossa revealed three small encapsulated abscesses and a deeper, larger abscess with 
thin walls in the ceiebellum After recovery from operation the clinical vestibular 
signs were nystagmus, deviation of the left arm to the left and falling to the light 
in the Romberg test In the caloric tests there was marked inequality of the 
threshold for the two ears Theie were hyperreflexia of the vestibular fibers 
which cause nystagmus to the left and hyporeflexia of those which cause nystag- 
mus to tlie light This case demonstrates that it is possible to isolate two groups 
of vestibular symptoms, each with its own cause and evolution The subjective 
symptoms of hypertension disappeared aftei the operation, and the signs of damage 
to the vestibular system peisisted The onginal injury caused, first, damage to 
the vestibular and cerebellai pathways in the brain, probably from small hemoi- 
rhages, and second, a group of late disturbances, attributable to a minimal, but 
persistent, infection, culminating in formation of abscesses 

Dennis, San Diego, Calif [Arch Neurol & Psychiat ] 

Osteoplastic and Osteoclastic Carcinosis or the Petrous Bone and Its 

Morphologic Relations to Otosclerotic Degeneration of the Bone 

A Greifenstein, Aich f Ohren-, Nasen- u Kehlkopfh 142 231, 1936 

Greifensteiu thinks that the rarity of xepoits on metastatic caicinoma in the 
petrous bone justifies him in describing tj'^pical osteoplastic caicinosis and osteo- 
clastic squamous cell epithelioma The bony labyiinthme capsule probably always 
lemains free from true metastatic involvement and foi a surprisingly long time 
remains fiee from the secondary spreading of the carcinoma The development 
of an osteoplastic caicinoma in the petiosa is followed by lively processes of 
rebuilding, some stages of which may have a histologic similarity to otosclerotic 
changes If these circumscribed carcinomatous piocesses of transfoi mation come 
into topographic i elation to otosclerotic foci, an exact delimitation may become 
impossible undei certain conditions, the more so since there is histologic corie- 
spondence regarding the medullary fibrosis, the formation of blue reticular bone 
and the rarity of osteoclastic giant cells Otosclerotic blue coveiings aie subject 
to the carcinomatous processes of rebuilding m the same mannei as aie the bones 
of the labyrinthine capsule In the surroundings of a secondary and metastatic 
squamous cell epithelioma of the petrous bone, active rebuilding of the bone takes 
place, presenting the histologic aspects of osteodystrophia fibiosa and corresponding 
completely to certain manifestations of otosclerosis In both types of carcinoma, 
the formation of primitive reticulated bone, which is rich m cement, is demon- 
strable, it corresponds to the so-called blue bone in young foci of otosclerosis The 
pictures of the so-called sieielike perforation usually prove to be the eaily stages 
of this special form of the new formation of bone Editor’s Abstr\ct 

Dangers of Paravertebral Anesthesia of Cervical Plexus Experiments 
ON Cadavers P Falk, Arch f Ohren-, Nasen- u Kehlkopfh 142 254, 1936 

Falk points out that threatening complications and even sudden deaths follow 
paravertebral anesthesia Experiments on cadavers proved that besides the possi- 
bility of direct injection into the lumbar sac or even into the spinal medulla, the 
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anesthetic substance may reach the dural sac and the spinal medulla by way of 
the nerve sheath in case of endoneural injection into a branch of the cervical 
plexus or into the cervical ganglion In a case of paravertebral anesthesia of the 
cervical plexus which the author observed death resulted from injection into a 
branch of the cervical plexus and passage of the anesthetic fluid through the 
nerve sheath into the lumbar sac and the posterior crescent of the spinal cord, 
where a traumatic hemorrhage resulted The author thinks that paravertebral 
anesthesia, according to Kappis, to Braun and to Hartel, should be avoided on 
account of the danger involved The method of Kulenkampff, although without 
danger, often fails to produce adequate anesthesia The method of Soerensen was 
used by the author successfully in more than 100 cases, but then suddenly it caused 
a fatality Nevertheless, he thinks the last method permissible, with the restriction 
that it is inadvisable to inject more fluid while the needle is withdrawn from 
the depot position, for this involves the danger of endoneural injection 

Editor’s Abstract 

Vertigo in Diseases or Brain Stem R Leidllr, Monatschr f Ohrenh 70 
1315 (Nov) 1936 

According to Leidler, lesions of the brain stem frequently involve the central 
vestibular system It is known that these disorders are often combined with 
vertigo, but nothing definite is as yet known regarding the localizing function of 
vertigo The author shows that the investigation of vertigo is not identical with 
that of the vestibular reflexes and their disturbances, in spite of the fact that they 
have to go together Manifestations on the part of the sympathetic system are 
important in recognizing the symptoms of vertigo, but here again are unsolved 
problems 1 When are the sympathetic disturbances that accompany vertigo 
caused by the connections of the vestibular system with the sympathetic center in 
the medulla oblongata and when by the connections with the higher sympathetic 
centers in the diencephalon? 2 How m various types of encephalitis does the 
disorder produce spontaneous vertigo on one side and remain refractory to vertigo- 
eliciting stimuli of the labyrinth on the other side? 3 What is the role of the 
thalamus in the pathogenesis of vertigo? In conclusion the author emphasizes 
that vertigo can be regarded as a symptom neither of irritation nor of inhibition, 
for it IS always both and is the psychic correlative for the disturbances m the 
regular course of all those mechanisms which insure the unconscious function of 
the labyrinth Editor’s Abstract 

Spondylitis Caused by Safety Pin in Esophagus H Navis, Ztschr f Hals-, 
Nasen- u Ohrenh 41 159, 1936 

After reviewing the literature on safety pins in the esophagus. Navis reports 
an unusual case that was observed at the clinic in Leyden, Netherlands A boy 
aged 3 was referred to the otorhinolaryngologic clinic by the orthopedic clinic, to 
which his parents had brought him on account of an extremely curved back 
The roentgenogram of the vertebral column revealed an open safety pm apparently 
in the esophagus, approximately at the bifurcation, at the level of the fifth and 
the sixth thoracic vertebra These two vertebrae showed a spondylitic process 
and the question arose whether this process had a connection with the presence 
of the safety pin Already at the age of 18 months the child had been examined 
at the orthopedic clinic, because sitting up was difficult At that time the vertebrae 
showed no lesions, but the safety pm was m the same position However, no 
attention was given to it, because it was probably assumed that the pm, like several 
buttons which appeared m the roentgenogram, was m the clothing In order to 
determine whether the spondylitis was caused by the safety pm, a new roentgeno- 



ABSTRACTS FROM CURRENT LITERATURE 


829 


giam was made aftei contrast medium had been intioduced into the esophagus 
The pointed pait of the needle was behind the esophagus It is assumed that the 
spond3ditis had been caused by the inflammation, which, in turn, had been elicited 
by the perfoiation of the safety pm It is peculiar that, with the exception of the 
curved back, the parents never noticed anything unusual The child had always 
been able to eat eveiythmg and had nevei complained of pain When told of the 
presence of the pm, the patents recalled that recently the child had not eaten 
properly and had repeatedly cued “pinpiick” The pm was removed by esophago- 
scopic technic Editor’s Abstract 
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AMERICAN OTOLOGICAL SOCIETY 

Harris P Mosher, M D , President, Presiding 
Seventy-First Annual Meeting, Atlantic City, N J , May 5-6, 1938 
Abstracted by Dr Alfred Lewy, Chicago 

Thursday Morning Session, May 5 

Address of President The Results of the Experimental Feeding and 
Injecting or Quinine on the Middle and Internal Ear or the Guinea 
Pig Dr Harris P Mosher, Boston 

Small hemorrhages are commonly found m the basal whorl m the scala tympam 
Four or five control animals showed this condition Hemorrhage in connection 
with the administration of a drug, can be laid to the drug only when the blood 
vessels of the cochlea are congested When there is extensive hemorrhage in the 
cochlea, serial sections show that it often overlies a blood vessel This explanation 
IS more satisfactory than the commonly held belief that the blood reaches the 
cochlea from the cranial cavity and is an artefact 

The cochlear aqueduct is filled with a fine network of fibrous tissue and acts 
as a sieve When there is much blood in the basal whorl of the cochlea, corpuscles 
in diminishing amounts are found toward the cranial end 

An experimental animal killed by two blows on the side of the head without 
fracturing the skull was found to have abundant hemorrhage in the cochlea In 
order to check the theory that hemorrhages may be due to suffocation attending 
anesthesia induced by chloroform, a pig was slowly strangled to death after primary 
anesthesia with ether, it showed no hemorrhages in fifty serial sections of the 
cochlea 

My experiments on animals showed that quinine, sodium salicylate and 
mapharsen, fed to the mother or injected, caused hemorrhages m the cochlea of 
the fetus Mapharsen produced the most extensive hemorrhages, but the cochlea 
of the mother of the pig showed no hemorrhages Hemorrhages in the fetus were 
m the scala vestibuli, the vestibule and the semicircular canals and were extensive 
In the animals which received quinine and sodium salicylate the hemorrhages were 
also in the scala tympam The findings seem to indicate that quinine and 
mapharsen have a selective action on different parts of the inner ear The favorite 
sites for hemorrhage into the mesenchymal tissue of the ear are surrounding the 
ossicles, in the tissue covering the cochlea at its base and m the tissue lining the 
cavity of the bulla 

Drugs sometimes pass from the mother to the fetus, as shown by similar 
findings in both What happens m animals probably also happens in man 

SYMPOSIUM WHAT TREATMENT FOR OTITIC MENINGITIS 

IS JUSTIFIABLE ^ 

(a) A Historical Review of the Surgery or Otitic Meningitis Dr Thomas 
J Harris, New York 

The historical review serves as a brief introduction to the symposium on otitic 
meningitis It gives a summary of the surgical procedures that have been under- 
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made between organisms present and organisms absent Cloudy fluid is the result 
of the reaction of the tissue If the infection is extradural there are no organisms 
m the fluid If the infection has bioken through, organisms are present, usually 
accompanied by diffuse suppurative meningitis An analogous situation is seen 
m cases of hypopyon If the infection has not broken through the cornea, the 
purulent fluid in the anterior chamber is sterile 

The recognition that sterile cloudy fluid means extradural infection is a stiong 
indication for surgical removal of the focus In cases of this type, the results are 
satisfactory 

Chemically, pathologic fluid shows inciease in lactic acid and globulin, and 
the sugar-reducing substance often disappears 

Cytologically, 3 to 5 cells per cubic millimeter are present, usually the lympho- 
cytes are normal Clear fluid with increased numbers of lymphocytes is usually 
syphilitic or tuberculous 

The serologic examination should include classification of pneumococci A 
streptococcus may be tested against various antistreptococcus serums 

In making the bacteriologic examination one should remember that much con- 
fusion has resulted from failure to report the presence or absence of bacteria and 
whether they are found in the smear alone or in the culture The meningococcus 
IS gram-negative, all other cocci in spinal fluid are gram-positive Gram-positive 
cocci when degenerating may become gram-negative One to 2 cc of centrifuged 
fluid should be planted to insure growth 

In cases of suppurative meningitis the white cell count is usuall}'’ high, as is 
the percentage of polymorphonuclears 

Types — The types are acute, subacute and chronic 

The term acute designates the fulminating type, such as follows dislocation of 
the stapes, direct injury to the meninges or sudden invasion before any protective 
wall is built up Surgical intervention is probably of no avail The chronic con- 
dition IS only relatively so Ambulatory patients, with only a slight fever and 
headache, may suddenly become violently ill after weeks This condition is often 
due to the type III pneumococcus 

In most cases the condition is subacute and lasts a week or ten days This is 
the type of case in which skill and judgment may lead to a successful result 

Pathologic Picture and Pathways of Infection — The primary reaction is a pro- 
tective one Extension is in the form of osteitis, periostitis or osteomyelitis, and 
the pathologic picture is that of thrombophlebitis The condition may arise also 
by direct extension, by injury or by infection of the blood stream The pathway 
IS usually through the mastoid cells but may be through the lymphoid tissue of the 
nasopharynx or from the nasal accessory sinuses There are small areas of 
medullary matter in the temporal and other bones at the base of the skull, and one 
must be careful m the diagnosis of the pathway of infection Some believe that 
infection occurs only through the cells of pneumatic bone, others, that it may 
appear at distant points by thrombophlebitic extension and that, for instance, an 
otologic infection may result from a sphenoid infection by thrombophlebitic 
extension 

(c) Otitic Meningitis from the Surgical Standpoint Dr Isidore Friesner, 
New York 

The various forms of meningitis as differentiated by laboratory examinations, 
particularly in the presence of analogous clinical phenomena, are all due to an 
infectious process within the meninges, and all the differences are merely of degree 
and extent 

Any operation designed for the cure of meningitis which has as its sole pur- 
pose the drainage of the cerebrospinal fluid, no matter how this is accomplished, 
must of necessity fail of its objective Extension of infection m the meninges 
does not take place solely by diffusion, but infection probably does spread along 
the vessels 
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The point of view of many, that the condition should be classified as healed 
suppurative meningitis only in those cases in which organisms have been demon- 
strated in the spinal fluid, is at variance with the opinions of others, who regard 
the presence of few cells in the spinal fluid as abnormal and the increase to more 
than S cells per cubic millimeter as significant of an early stage of meningitis 
This appaiently extreme difference of opinion as to what constitutes meningitis is 

understandable It is evident that some change in attitude must obtain in order 

that the theiapy of meningitis and its indication be clarified 

Changes m the spinal fluid, whether they are only an increase in the cell 
content or the presence of viable bacteria, are to my mind expressions of the 

degree, severity and extent of the inflammation in the meninges I feel that as 

soon as these changes in the spinal fluid are discovered the indication for eradi- 
cation of the suppurative focus is established, and in the last analysis the surgical 
treatment of meningitis is the eaily and complete eradication of the focus from 
which the meningitis takes its origin 

DISCUSSION 

De Wells P Eagleton, Newark, N J Removal of the focus of infection 
IS fundamental Although a successful remedial treatment is instituted, failure to 
remove the focus may ultimately result in death 

The factors favoring recovery are limitation of the focus of infection in the 
bone and the presence of protective meningitis 

When there are few oi no bacteria in the spinal fluid, as mentioned by Dr 
Dwyer, the mortality should not exceed 5 per cent 

The usual types of meningitis are 

1 Infection at the angle of the petiosal sinus The lateral arm of the basal 
cistern is filled with infected fluid 

2 Infection of the saccus endolymphaticus from adjacent osteomyelitis or from 
retrograde thrombophlebitis from the jugular bulb An unlocking operation expos- 
ing the saccus, if done before general leptomeningitis ensues, is usually successful 

3 Infection within the internal auditory meatus from the labyrinth The laby- 
rinth should be drained through the middle ear and the arachnoid prolongation 
surrounding the meatus (cisterna pontis lateralis^) incised 

4 An old suppuration in the labyrinth The pyramid should be unlocked and 
the lateral sinus freed and retracted as fai as the adhesion of the dura to the lip 
of the internal auditory meatus 

5 Infection from the petrous apex This causes 50 per cent of all intracranial 
complications from the ear The apex should be fully unlocked and exposed before 
the dura is opened 

6 Meningitis involving the jugular bulb, with infection of the fluid in the lateral 
Cistern Evacuation of the fluid and removal of the surrounding medullary bone 
are necessary, to get rid of the infected small veins Subsequent infection is 
avoided by immediate closure of the dural opening with a graft of mucosa from 
the lip Fascia lata is not actively proliferating and dies early 

7 Toxic and alleigic types of nonsurgical meningitis and scarlatinal strepto- 
coccic and pneumococcic meningitis, with a concomitant suppurating ear The 
latter is to be treated surgically, but the meningitis should be regarded from 
the point of view of the causative scarlet fever or pneumonia The overflow of 
bacteiia is attenuated, and the condition does not lequire drainage of the cerebro- 
spinal fluid 

(d) Tkeatment with Sulfanilamide De Emanuel Appelbaum, New York 

The object of this paper is to present mainly the experience of the Meningitis 
Division of the New York Health Department with sulfanilamide in the treatment 
of meningitis secondary to infections of the ears and sinuses 
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Sulfanilamide and its various derivatives have been used too short a time to 
admit of definite conclusions in regard to the relative merit of the different com- 
pounds, the best routes of administration and the dosage The pieparations that 
have been used are sulfanilamide orally, prontosil (disodium-4-sulfamidophenyl-2'- 
azo-7'-acetylamino-l'-hydroxynaphthalene-3',6'-disulfonate, now known as neo- 
prontosil) intramuscularly and at times an 0 8 per cent solution of sulfanilamide 
intraspinally, subcutaneously or intravenously Recently my associates and I have 
used also prontosil m solution intraspinally and in 'powder form orally As a rule, 
5 cc or less of the prontosil solution has been given every four hours to younger 
children and 10 cc every four hours to older children and adults In addition, 
from 5 to 15 grains (0 32 to 0 97 Gm ) of sulfanilamide has been given every four 
to SIX hours The same dosage was followed when prontosil was given by mouth 
We do not feel suie at present that there is any advantage in administering sul- 
fanilamide mtraspmally 

While sulfanilamide is a therapeutic agent of great value it has also toxic 
qualities, the most serious of which is the production of hemolytic anemia and of 
granulocytopenia We have not encountered any of the more serious reactions 
We do not consider cyanosis an indication to stop the drug 

We have used sulfanilamide in the treatment of 5 miscellaneous infections of 
otitic or smal origin, with 4 recoveries and 1 death 

A patient with meningitis due to Bacillus influenzae treated with this drug died 

There were 3 cases of meningitis due to the nonhemolytic streptococcus, with 
1 recovery 

We have used sulfanilamide in 32 cases of pneumococcic meningitis In most 
of these, the condition was associated with otitis or infection of the sinuses or of 
the upper part of the respiratory tract, occasionally it followed pneumonia In 
this series there were only 4 recoveries While the clinical results from the 
treatment of pneumococcic meningitis with sulfanilamide are far from satisfactory, 
they are nevertheless encouraging 

The use of sulfanilamide m cases of hemolytic streptococcic meningitis has 
yielded astounding results We have had 26 cases, with 21 recoveries and 5 deaths 

It IS important in treating all forms of meningitis adequately to drain the sub- 
arachnoid space The prompt and complete eradication of the primary foci of 
infection is of particular importance when meningitis is secondary to infection of 
an ear or a sinus 

DISCUSSION 

Dr Josephine B Neal, New York I have always questioned the efficacy 
of sulfanilamide against infections in bony tissues, as I have often seen persistence 
of the infection in spite of adequate dosage and m spite of the fact that the course of 
the disease was evidently prolonged 

I recall 1 patient who did not recover entirely after a mastoidectomy until the 
other mastoid was operated on This occurrence emphasizes the need of early 
diagnosis and removal of all foci of infection 

When block occurs m infants with open fontanels ventricular is preferred to 
cisternal puncture It is safe and more likely to be effective No fatalities have 
followed cisternal puncture in over 30 cases It is more dangerous in the presence 
of adhesions and congestion of the blood vessels, as in cases of meningitis, than in 
cases of syphilis 

“Forced drainage” has been tried without any favorable effect In some cases 
unfavorable effects appeared at necropsy The results of sulfanilamide in the 
treatment of hemolytic streptococcic meningitis have been amazing There were 
a few deaths, mostly due to attendant circumstances, but what medication gives 
100 per cent recoveries^ 

I repeat Dr Applebaum’s praise of sulfanilamide and point out that reliable 
products must be used 

In conclusion I should like to challenge the members of the society to find 
methods for earlier diagnosis of mastoiditis and sinusitis 



SOCIETY TRANSACTIONS 


835 


Dr Philip E Meltzer, Boston Dis Dwyer, Fuesner and Eagleton empha- 
sized removing the focus Is it alwas'-s possible to find it definitely in the absence 
ot a pathway of necrotic bone oi at least an inflammatory reaction of convincing 
degree'? 

In the cases in which one cannot tell, what procedure is advocated? How far 
IS the decompression of the cerebral fossae carried? Are removal of the entue 
anterior surface and exposure of the carotid canal advocated ? What is done about 
the posterior surface and the group of cells underlying it? 

Dr Moses H Lurie, Boston Has the New York Health Department been 
doing blood tests for immunity on patients treated with sulfanilamide? Dr Lyons, 
at the Massachusetts General Hospital, has and finds that when s}’’stemic resistance 
IS poor the sulfanilamide does not act so well After transfusion from an immune 
donor the sulfanilamide was found to increase from three hundred to five hundred 
times the patient’s ability to absorb and destroy the infective organisms 

Dr Burt R Shurly, Detroit Perhaps aftei an expeiience of forty yeais 
one is entitled to grow fiist enthusiastic and then displeased It is of greatest 
value to recognize one of the splendid discoveries of the last few years Sul- 
fanilamide, in mj'’ experience, is one of the greatest things laiown to therapeutists 
for tlie treatment of infections of the nose, throat and respiratory tract extending 
down to the lungs Of the last 100 patients with pneumonia treated in the hospital 
with which I am associated, 6 have died M}'^ colleagues and I used diathermy twice 
a day and the highest possible dosage of sulfanilamide The dangers of the use 
of this drug must be recognized by the profession Druggists are selling it over 
the counters as they sell acetylsalicylic acid There are toxic symptoms that can 
be determined only by daily examination of the blood We had 4 patients with 
mastoiditis and 1 with petrositis prepared for operation in accordance with the 
opinion of several surgeons They weie placed under observation in the hospital 
for twenty-four hours, with oral and hypodermic administrations of sulfanilamide 
The improvement was so great that the treatment was continued, and the patients 
have recovered without surgical intervention It is only under observation in a 
hospital that one can afford to allow operation to be delayed, because the best 
surgical judgment followed by removal of the focus is necessary 

The toxic symptoms, cyanosis and acidosis, can be relieved by the use of 30 Gm 
of bicarbonate of soda with the sulfanilamide Patients with toxic conditions 
which result in acute hemolytic anemia or optic neuritis in the presence of renal 
insufficiency and those that are in a bad general toxic condition should be watched 
with even greater care The table for dosage should definitely be given out to the 
members of the medical profession (e g, 160 pounds [72 6 Kg], first dose 120 
grains [7 76 Gm]), but dosage should be determined by the study of the mdnidual 
case We feel this medication should be continued through the night We gave 
the dosage six times during twent}’'-four hours One cannot expect the same 
results in cases in which Streptococcus haemolyticus is not the infecting oiganism, 
although we have had improvement of great value m cases of pneumococcic 
infection 

Dr Bernard J McMahon, St Louis My associates and I have conducted 
experiments on rabbits with the idea of determining the amount of sulfanilamide 
deposited m the tissues of the nose and sinuses Dr Arellano has mentioned that 
sulfanilamide is not deposited m bone The sinal ivalls are not solid bone, but 
a thin type of bone, transversed by man}’’ openings and filled with areolar tissue 
and with capillaries which have a relatively large amount of mucosal co\ermg 

Dr Neal mentioned that she had seen no good results from treatment of sinal 
infections witli sulfanilamide I believe these are mixed infections We found in 
the blood of our rabbits sulfanilamide, from 17 to 75 mg per hundred cubic centi- 
meters, and in the nasal tissues from 17 to 47 mg per hundred grams hlarshall, 
Emmerson and Cutting found 19 mg per hundred grams in the Iner, as a maxi- 
wum, and 3 mg in fat, as a minimum, when the hemolytic streptococcus uas 
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established in the sinuses of rabbits Sulfanilamide was then given four consecutive 
days in maximum doses, and the rabbit was killed We did not attempt to cure 
the sinal infection entirely, because we were interested in determining the effect 
of sulfanilamide when infection was present in the tissues No considerable 
pathologic changes resulted from the administration of sulfanilamide, with or 
without infection Those which were present were due to the infection The 
administration of the sulfanilamide did not influence the number of polymorpho- 
nuclears or monocytes or the amount of phagocytosis The toxic signs are impor- 
tant One of the toxic signs in our rabbits was hyperpnea, coming on as early 
as eighteen hours after as small a dose as 1 5 Gm per kilogram In other rabbits, 
with five times this dose, there were no toxic signs However, in the majority 
of our rabbits toxic signs did develop Hyperpnea usually occurred first, then 
apathy and later spastic and flaccid paralysis, especially of the hindlegs The toxic 
signs usually abated in the reverse order of their onset 

We feel confident that sulfanilamide is deposited in the nasal and sinal tissues, 
and if the infective agent is a pure streptococcus one can be reasonably assured 
that it will be effective, as it is against streptococcic infection elsewhere We 
believe this applies also to the mastoid, although we made no actual examinations 
of tissue of infected mastoids 

Dr James G Dwyer, New York I emphasized in the beginning that if one 
could find the focus common sense must guide in one’s procedure In many cases, 
by study one can get an indication of the source of infection At postmortem 
examination masses of thrombosed vessels from tbe bone into the dura have been 
found In such cases, if one removes the bone and removes the infection one will 
accomplish a great deal As Dr Shurly pointed out, several patients that were 
prepared for operation got well without it 

In the report to be made tomorrow is a description of 3 cases of meningitis 
with complications in the mastoid in which patients refusing operation recovered 
That IS not advocated The value of removing the focus can be overstressed If 
there is one and it is accessible, it should be removed 

Dr Emanuel Applebaum, New York The question of eradication of the 
primary foci is a surgical one, which I am not qualified to answer It is to be 
noted that 8 of 26 patients recovered without operation Perhaps a more effective 
agent will be found which will make it unnecessary to operate on the primary foci 
My associates and I have made no studies of immune properties in the patients’ 
serum during recovery Antiscarlatinal serum or serum from patients convalescent 
from scarlet fever has not been successful against streptococcic meningitis Recent 
work by Branham and Rosenthal indicates that a combination of specific serum 
and sulfanilamide yields better results than either agent alone in the treatment of 
meningococcic and pneumococcic infections in mice It is our clinical impression 
that this IS true of meningococcic meningitis 

Surgical Technic for Conservation of the Hearing in Cases of Chronic 
Mastoiditis Dr J M Smith, New York 

The operations for chronic mastoiditis are classified, according to the anatomic 
and pathologic conditions present, into four classes (1) the complete simple opera- 
tion, (2) the complete simple operation plus the removal of the incus, (3) the new 
radical operation and (4) the complete radical operation 

The complete simple operation is the usual antrotomy, with wide exposure of 
the antrum and dissection of the root of the zygoma until the short process of the 
incus is thoroughly exposed All accessible granulation tissue in the posterior 
part of the aditus is removed Hydrogen peroxide and saline solution are used 
to flush the cavity during operation A cigaret dram is inserted into the antrum, 
and plastic repair is not done on the canal This operation is chiefly indicated 
for the treatment of young children and the conservation of hearing 
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The complete simple operation plus removal of the incus is performed like the 
one just described The incus is dislocated backward into the antrum by a 
eustachian curet and removed The malleus is now visible but is not disturbed 
All accessible granulations are carefully removed The removal of the incus has 
little effect on the hearing Postoperative care is like that foi the foregoing 
operation Plastic repair is not done 

The new radical operation is the same as the two just described, but a small 
part of the bridge next to the incus is removed from within outward to enlarge 
the aditus The eustachian curet is used to dislodge the malleus and is removed 
with a small forceps This enlarges the space connecting the mastoid cavity and 
the external auditory canal and permits through and through irrigation The 
membranous canal is not disturbed Through a speculum in the external canal, 
granulations may be curetted from the promontory downward, backward and 
forward, with avoidance of the facial nerve and stapes Remnants of the 'drum 
membrane maj’' be removed The annulus is allowed to remain The eustachian 
tube IS curetted Aftei irrigation, alcohol is freely used A folded rubber tissue 
IS inserted into the opening between the middle eai and the mastoid antrum A 
cigaret dram is inserted into the canal and middle ear and another into the antrum 
Daily through and through iirigations are essential The objective is a dry, clean 
middle ear with a healed mastoid wound 

The complete radical operation is chiefly indicated after failure of one of the 
procedures just desciibed or when the internal ear is involved or there is intra- 
cranial extension, paralysis of the facial nerve, petrositis or extensive cholesteatoma 
A series of case reports illustrates the opinions expressed 
The technic described not only conserves but improves the hearing in many 
instances 

DISCUSSION 

Dr H I Lillie, Rochestei, Minn Cases of chronic suppurative otitis media 
in which a cure has been effected by natural reparative processes have been 
generally observed All the surgeon can do is to help these processes accomplish 
their aim by removing the obstacles The recognition of these obstacles is surgical 
judgment 

For the choice of the technical procedure for combating a given pathologic 
process, the history often may give more important information than the examina- 
tion I feel that when the presence of cholesteatoma is strongly suspected, some 
form of radical operation must be used I am m close agreement with Dr Smith 
about operative measures through the external auditory canal Pathologic proc- 
esses m which the posterior and the superior bony wall of the external auditory 
canal have been destroyed by the disease, only the membranous canal being left, 
have been observed The intra-aural removal of the overlying membranous meatus 
and postoperative treatment were sufficient to effect a cure If the bony wall has 
not been destroyed no intra-aural surgical measure will be adequate 

If the pathologic lesion is such that life is threatened, the conservation of 
hearing is secondary A prosthesis can be used 

Patients are disappointed with results of operation on the mastoid if the dis- 
charge persists If the disease is situated in the attic and mastoid antrum and 
if the dium and ossicles are present and the defect is too small to permit direct 
treatment, the modified radical operation is to be preferred It helps conserie the 
hearing, does not expose normal membranes on the promontory and in the 
eustachian orifice and thus prevents a discharging ear Unless the promontory is 
covered by scar tissue, the ear is always moist 

Dr John R Page, New York It is good to hear Dr Smith emphasize the 
obligation to develop different methods for different conditions of chronic mas- 
toiditis and to preserve and improve hearing whene\er it is possible to do so with 
safety to the patient In 1925 an article on this subject was published from the 
clinic with which I am associated It recommended preliminarj remoial of tonsils 
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and adenoids It agreed with Dr Smith that the type of operation should depend 
on the conditions found and on the degree of hearing present and that one ought 
not to follow the more radical procedure unless led to do so by a condition found 
in the mastoid It recommended careful consideration of the hearing and of the 
condition of the ossicles before the removal of any of them, particularly when 
the hearing is good, as it is usually the disease around them rather than the dis- 
ease of the ossicles themselves that is a menace 

Even with great destruction of the drum membrane, if safe for the patient the 
conservative mastoid operation or some modification of it to suit the individual 
case and time for ventilation and treatment through a wide meatus are recom- 
mended 

Opposition to lowering the posterior wall of the canal and constructing a new 
meatus is not quite clear A large cavity m the mastoid can be avoided by remov- 
ing the tip and the ridge over the digastric muscle In many cases the cortex 
can be beveled back so that the soft parts fall m close to the inner plate It 
seems that when the membranous and bony canal are left intact, narrower access 
to the part to be treated and poorer ventilation will be obtained It seems that 
with removal of the incus alone the drum membrane acts more as an obstruction 
or baffle than as an aid to hearing and that it might better be removed like a 
false membrane that sometimes forms across the tympanic part of the cavity left 
by a radical mastoidectomy 

There has been a growing tendency at the clinic to attempt presentation of the 
drum and ossicles in cases in which the hearing is too poor and the tympanum 
too much involved to warrant it The radical mastoidectomy is more apt to 
improve the hearing in such cases than is the modified operation This tendency 
IS probably due to the after-treatment, which is more painful and prolonged than 
that after the conservative operation 

Dr Smith is to be congratulated on his good work In his hands results are 
obtained through a narrow canal that m other hands are better obtained through 
a wide one 

Dr J M Smith, New York The decision to leave the wall of the canal is 
optional and must be made according to the operator’s results If cutting a flap 
is avoided one avoids a cavity as well as much after-treatment 

On account of the tendency of cholesteatoma to recur, I believe a complete 
radical operation is preferable if there is a normal ear on the other side 


CORRECTION 

In the article by Dr Samuel J Kopetzky entitled “Purulent Otitis Media, 
Sinus Thrombosis and Suppuration of the Petrous Pyramid Acute and Chronic 
Forms,” which appeared in the October issue (Arch Otolaryng 28 626, 1938), 
the term “middle cranial fossa” at the end of the tenth line from the top of page 
647 should have read “posterior cranial fossa” 



Book Reviews 


The Life of Chevalier Jackson. An Autobiography By Chevaliei Jackson, 
MD Price, $3 50 Pp 229, with 80 illustiations New York The Macmillan 
Company, 1938 

One has a certain trepidation in approaching an autobiography, but this will 
be completely dispelled in the peiusal of such a sincere and fascinating medical 
romance as this lecorded life of Chevalier Jackson, the motive of which is to 
present, not a chronicle of achievement, but, in his own words, “a sugar coated 
pill on preventive medicine” The record of hardships in the brutal contacts of 
Ins sensitive childhood, in the almost insui mountable difficulties in obtaining an 
education and in service langing from that of a plumber’s cub to the cook’s 
galley on the codfish banks finds peihaps a certain paiallel in the thiilhng path to 
scientific heights chronicled for kfadame Curie by her daughter 

Eaily flashes which forecast the bronchoscope appear in this life history, such 
as the invention of the fishing tool to extract the sodden mass of cord in a broken- 
down oil drilling apparatus, the devising of a method for the extraction of the 
pushed-m cork of an olive bottle and the accumulation of experience with the 
varied types of valves essential to pipes, pumps and plumbing later to be applied 
to human bronchial tubes 

His expression that bronchoscopic work, so close to the beating heart, lealizes 
the ideal of being close to the veiy machineiy of life is perhaps characteiistic of 
the man 

Coincident with the constant depiession of his developmental period, bits of 
fine philosophy appear The fundamental biologic fact that death is an ii reversible 
process was deeply impressed while he struggled for the life of a little injured 
rabbit and remained as a constant fear lest his patients cross this iiremeable line, 
the dogged determination to suffer in silence the abuse of childhood, with the 
apologetic acceptance of the school bully’s attitude as a defense mechanism, fits 
the pattern of his later irresistible spirit His patience m fighting repeated pul- 
nionary crises, with an insatiable longing for health to complete his mission, accords 
with the generosity pervading his entire medical life 

One is impressed with an essential ordeiliness in routine, even in early life, 
^nd in his later indefatigable devotion to his life’s work the careful education, 
really self education, in all that would contribute to a completely aitistic cul- 
mination seemed almost an obsession His positive views on the obligation of 
medical appointments and his specific principle in medical writing that there should 
be a clear separation of clinical facts from deductions and opinions are a logical 
sequence The careful preservation of all the important correspondence whic i 
appears in this volume is but another evidence 

To these traits were added a cheerful omission of entangling social engagements, 
the preference for early morning literary work in solitude and total abstinence 
from alcohol and tobacco, for the sake of a clear head and a steady hand, as we 
on moral principle This teacher has been an artist of rare ability, has idealized 
womanhood, has had the gentlest touch with children, has been generous to a 
fault with assistants and has bestowed little thought on money 

This review should perhaps have been more critical, but one finds httffi ^to 
criticize, and I do not agree with one statement, that “it is not a doctors book — 
this stimulating narrative might be read with value before, during and after the 
medical education of every student 
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Collegium Oto-Rhino-Laryngologicum Amiciti^e Sacrum 
President Dr Louis Ledoux, Brussels, Belgium 

Secretary Prof Dr C E Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands 

Place Brussels, Belgium Time September 1939 

Hungarian Otolaryngological Society 
President Dr J Treer, Bocskay-u 9, Szeged 
Secretary Dr G Kelemen, Realtanoda-u 9, Budapest 
SociEDAD Rioplatense de Oto-Rhino-Laringologia (Argentine Section) 
President Dr Raul Becco, B Mitre 1690, Buenos Aires 
Secretary Dr Juan Manuel Tato, Santa Fe 1171, Buenos Aires 
SociETE Fran?aise d’Oto-Rhino-Laryngologie 
Secretarj'^ Dr Henri Flurin, 19 avenue Mac-Mahon, Pans (17 °) 

Time Oct 24-26, 1938 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 
Chairman Dr H Marshall Taylor, 111 W Adams St , Jacksonville, Fla 
Secretary Dr Leroy A Schall, 270 Commonwealth Ave , Boston 
Place St Louis Time May 15-19, 1939 

American Academy of Ophthalmology and Otolaryngology 
President Dr George M Coates, 1721 Pine St , Philadelphia 
Executive Secretary Dr William P Wherry, iSOO Medical Arts Bldg , Omaha 
Place Chicago Time October 1939 

American Bronchoscopic Society 
President Dr John D Kernan Jr, 120 E 75th St, New York 
Secretary Dr Lyman Richards, 319 Longwood Ave , Boston 

American Laryngological Association 
President Dr George B Wood, 504 Physicians’ Bldg, Philadelphia 
Secretary Dr James A Babbitt, 1912 Spruce St , Philadelphia 
American Laryngological, Rhinological and Otological Society, Inc 
President Dr Harold I Lillie, Mayo Clinic, Rochester, Minn 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester, N Y 

SECTIONS 

Eastern — Chairman Dr Frank E Kittredge, Masonic Temple, Nashua, N H 
Place Boston Time Jan 11, 1939 

Southern — Chairman Dr Francis E Lejeune, Maison Blanche Bldg , New 
Orleans 

Place New Orleans Time Jan 14, 1939 

Middle — Chairman Dr T R Gittins, Davidson Bldg, Sioux City, Iowa 
Place Sioux City, Iowa Time Jan 19-20, 1939 

Western — Chairman Dr Frederic G Sprowl, Medical Arts Bldg, Spokane, Wash 
Place Spokane, Wash Time Jan 29, 1939 

American Otological Society 
President Dr Isidore Friesner, 36 E 73d St, New York 
Secretary Dr Thomas J Harris, 104 E 40th St , New York 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date 
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